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Human maladies have been a matter of universal concern in all 
times of history and have attracted the attention of both the 
specialists and non-specialists alike. Health and disease having 
direct influence on man's capacity to work and create cultural 
environment have always been regarded as a relevant subject of study 
in the field of geography. 
It is, however, accepted that the application of medical 
knowledge had brought recently more significant changes in the field 
of health, while the other developments in the field of social and 
physical sciences have radically altered the conditions of life and 
the fuller use of medical sciences has systematically affected the 
maintenance and the quality of life itself. In fact, it is with the 
available knowledge and acceptance of modern theories of the 
communicability of disease and thereby the acceptance of the 
responsibility by the state administration it became possible to 
eradicate killer diseases and remove the prospects of pre-mature 
deaths from all such sources that were taking the heaviest tolls of 
life throughout the region's history. Essentially, these achievements 
were quite important for controlling the communicable diseases and to 
ward off susceptible populations, thus the need for the health and 
disease ecology gained solid ground as an important branch of study 
in the field of geography. 
But the study in between natural and human phenomenon is not very 
easy to make and often it has been argued that geography makes no such 
distinction and thus, it bridges the gap between physical and social 
sciences. As such many fields of learning which encompass many 
divergent interests and increasingly follow many academic 
specialiations in overlapping field of study. It is on this 
interdisciplinary ground lies the common knowledge and interest 
between geography and medicine, which is widely known as "Medical 
Geography". 
Consequently, the modern connotation of Medical Geography has 
basically emerged to express the principal idea of the geography of 
health and disease (May, 1950) and as such medical geography seeks a 
rational and systematic analysis of the disease incidence and related 
etiology of the disease causing factors on the regional and 
physico-cultural environment of man. The present study is fairly based 
on the general concept and fundaments of disease and medical problems 
as defined by May (1950) and the American Geographical Society. Also 
it considers some commendable work on the geography of health and 
disease as have been done by stamp (1964), McGlasham (1972), 
Learmonth (1958,1961) and Park (1980). 
However, the concept in the degree of health makes up a continuum 
from the deal of an absolute physical , mental and social well being 
through variations of diseasedness to death. In fact, this study 
ecologically considers the combined action of the three factors 
namely, agent, host and environment. Ecologically these factors seem 
to form definitely an epidemiological triad. The geographical study of 
disease is, therefore, basically structured on the regional analysis 
of the role of the characteristics of the host, the contact of the 
agent and the elements of the physical environment which show some 
interaction between themselves, so it may show the ranges from single 
isolated case to epidemics. 
In this context the various diseases which are classified 
basically in the communicable and non-communicable category can be 
relevant subject for any study, but the direct relevance to this 
research work is here concerned with former category for the disease 
analysis. In this regard the communicable diseases are defined those, 
which pass from sick person to a healthy person and are carried by 
tiny living things called micro-organisms. This study from the 
geographers point of view is initially concerned with the relationship 
which prefer to adopt ecological approach which encompasses the health 
as a state of dynamic equilibrium or adjustment between man and his 
total environment. 
For the regional analysis of the communicable diseases the 
Banga-Yamuna Doab has been selected. It is one of the poorest and most 
populous part of India and presents almost all the problems of 
underdevelopment that faces the country in quite an acute form. And so 
the high density of the population, variations in socio-cultural cross 
-sections and historical evidences of repeated outbreaks of certain 
communicable diseases both endemically and epidemically are salient 
features of the Doab which have led to the selection of this region. 
This area fulfills all such requirements for the work of geographic 
investigation where definite role of social and environmental factors 
in the incidence of communicable diseases may reasonably be explained. 
For present study only the major diseases of the communicable category 
namely, Cholera, Smallpox, Malaria, Dysentery, Diarrhea and 
Tuberculosis have been selected. 
The principal aim of the present research project is to compute 
and examine the correlations between the incidence and distribution of 
* Smallpox was a dreadly feared disease during fifties and 
mid-sixties, and also showed a high mortality rate but gradually it 
was eradicated and no statistical information is available after 1981. 
So despite all such claims, the disease as such can not be said to 
have lost its importance, therefore, this study is carried out for the 
academic interest. 
the selected diseases as well as to identify such factors which are 
intricately related with the physical and socio-cultural environment 
in the Doab and thereby to examine the regional pattern on the 
relatively disease-prone and disease- free areas of this region. In 
order to achieve this objective it was proposed to divide the region 
into sub-regions on the basis of indices of correlations. In this 
regard the data were collected for twelve decades of which data of. 
thirtyone (31) years from 1951 to 1981 were studied in details among 
fourteen districts of the Doab. For each district the data were 
organized into twentytwo (22) columns represented by the dependent 5 
(diseases) and 17 independent (variables) and these factors were 
employed in the correlation matrix to be suitably used through 
computer programming packages for correlation analysis. Here the 
method of principal factoring followed by the varimax rotation was 
used in the factor analysis indices in order to highlight the regional 
picture of socio- environmental factors. Also the multiple regression 
was conducted in order to develop better comprehensions about the 
relationship between various variables considered in this analysis. 
The whole research work comprises three parts. Among the three 
broad sections of this thesis : the first part consist of five 
chapters in addition to Introduction which is mainly devoted with the 
identification of the problem of health and disease conditions. It 
also describe the relevant determinants which explain dynamics of the 
affected population due to mortality conditions with probable 
significance and identification of the problems in its real 
perspective. 
The first chapter deals with the theoretical framework 
highlighting the relevant concepts, the survey of the literatures, 
definitions and wel1-accepted methodologies for bringing out the cause 
and effect relationships in the geographical phenomenon of particular 
disease by the use of multifactorial analysis in this field study of 
Medico-geography. Chapter two is devoted to the introduction of the 
area of study as it legitimately describes detailed projections of the 
chief characterictics of the physiographic and climatic conditions for 
showing the personality of the Ganga-Yamuna Doab. Third chapter 
embodies the socio-demographic conditions and the principal 
characteristics of the population which can give a reference to the 
growth, distribution alongwith age-sex structures. It is meant to 
explain the broad background of the demographic scenario and 
pin-points either directly or indirectly conditions which affect 
health and mortality situation. 
Chapter four is devoted to basic problem of health and hygiene. 
It defines the general state of the health in the Doab and provides a 
general discussion of the infant, age, sexwice and general mortality 
incidences and brief appraisal of past and present communicable 
diseases as found in the region. It also explains the conditions of 
health clinics and of the hospitals as are available to the masses in 
general. Chapter five is the culminating component of this part of 
study and principally devoted to the requisite details pertaining to 
the general intake of calories as are available from the agricultural 
resource base. It is here food-supply is consequently affected by both 
poor agricultural economy and also by highly growing population in the 
Doab. A brief discussion on the circumstances causing poor health and 
increasing high fatality rate has also been presented under this 
chapter. 
The second part o-f the thesis comprises -five chapters. It is the 
core of the thesis and provides the main thrust for the regional 
analysis of the selected communicable disease in spatio-temporal 
perspective. Chapter six embodies the brief historical outline of the 
diffusion and ecology of five selected diseases during one hundred odd 
years in all fourteen districts of the Doab. Chapter seven is devoted 
to a comparative assessment of the five diseases. It also explains the 
main characteristic features and it presents an analysis of the 
regional pattern of the distribution on the basis of available 
quartile indices among the districts of the Doab. A requisite analysis 
of the regional variations through the General, Rural and Urban 
population is made and the differential position at inter-district and 
decennial level is presented carefully. In the chapter eight the 
combined perspective of the prevailing vulnerability from all five 
diseases is presented through the quartile indices. Both these 
chapters are apparantly highlighting the main characteristic features 
which have consequently emerged owing to particular type of 
susceptibility of each five diseases at spatio-temporal perspective 
across the Doab. 
ChaptP"" Nine is devoted to factor analysis. It is based on 
varimax rotated factor matrix through the packages of the computer 
programming results. Similarly, the chapter Ten embodies a thorough 
analysis of the regional causative factors as being studied by a 
popular method available with linear regression which is suitable for 
the actual pursuit of the geography of diseases. The multivariate 
result in all districts of the Doab provides an explanatory analysis 
of the five communicable diseases on the basis of indices obtained. 
The Doab districts have been divided into disease intensity regions 
and thus a reasonably detailed regional analysis of these diseases has 
been presented at spatio-temporal perspective. It fulfils the 
requisite analysis for each diseases and fully explains the behaviour 
of occurrence of these five diseases in relation to various social and 
environmental factors which appear to be influencing at the 
spatio-temporal perspective over the regional pattern of the Doab. 
Thus, for final relationships with some selected environmental and 
socio-demographic variables have been shown through the application of 
adequate statistical techniques in order to test the hypotheses. 
The third part embodies the outcome of this research in the form 
of general synthesis and conclusion. Thus in the light of the 
foregoing analysis certain conclusions are drawn which could very well 
serve as a bench mark for initiating many a related study on the 
regional analysis of the communicability of various diseases with 
regard to socio-environmental factors. Infact all such, factors which 
create conducive conditions for the occurrence of particular disease 
and related mortality situations over geographical locations a similar 
type of investigation from the ecological view point will be useful 
for further research work in the field of Health and Disease study. 
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PROLOGUE 
INTRODUCTION I 
Human maladies have been a matter of universal 
concern in all times of hietoiy and have attracted the 
attention of both the specialists and non-specialists alike. 
Health and disease having direct influence on man's capacity 
to work have always been regarded as a relevant subject of 
study in the field of geography. 
CONOSPT OP HEALTH AND DISEASE IN GEOGRAPHICAL RESEARCH 
Geography in the realra of knowledge actually holds 
a central position and is treated as mother of sciences. 
This subject has to deal with such a wide variety of phenomena 
that it contains many specialism with divergent interests. 
It is concerned with the "causal relationships existing in the 
complex of heterogenous phenomena at one place and the causal 
connections among phenomena at different places". Owing to 
the development of these processes the face of earth is marked 
off into distinctive areas and as a result geography seeks to 
interpret the significance of likeness and differences among 
places in terms of causes and consequences. But the distinction 
between natural and human phenomena is not easy to make. And 
often it has been argued that geography makes no such 
distinction, and thus it bridges the gap between the physical 
and social sciences. 
Hartshome, R., Perspective on the Nature of 
Geography. Chicago, Rand Kc Nally. 
1959, p.178. 
As man*s understanding of the world Increased, It 
enormously increased mankind's collective range of understanding 
both to theoretical and practical side of knowledge and with 
the help of expanding spheres of our scientific vision more 
and more attention was given to systematic studies. So many 
fields of learning which start with observations of the actual 
face of the earth turned to the study of specific processes 
wherever they might be located. These new disciplines were 
defined by the subject they investigated. There also arose 
conditions where increasingly many academic specializations 
have enhanced the chances for overlapping fields of study. 
It is on this interdisciplinary ground lies the common 
knowledge and interest between geography and medicine which 
is widely known as 'Medical Geography'. 
An awareness of the so-called medical geography of 
today is traceable even amongst the early geographers. The 
connection between the environment in which we live and the 
disease from which we suffer has been studied since the time 
of Hippocrates* But such studies have shown many weaknesses 
in their approach and this weakness also explains the sporadic 
xiature of the enthusiasm for the medico-geographical study. 
Medicine in common with other sciences has developed 
through increasingly perfected methods of observations. 
Therefore in the early writings we often find the purely 
speculative considerations of the relation of disease to 
supernatural agencies, the association of medicine with 
religion, the concurrence of epidemics and plan&tary 
commotions and not yet the purely metaphysical concepts 
of humoral changes and balances conceived by the earliest 
physicians. But the recent progress in chemistry and physics 
has invited our attention to examine the causes of biochemical 
disorders that are the result of disease. It gave birth to 
the concept that disease is a multiple phenomenon which 
occurs only if various factors coincide in time and space. 
The present-.day understanding of the nature and causation of 
disease may be attributed particularly to the building up of 
tvo additional groups of facts, namely, the detection and 
appreciation of changes in diseased bodies and tissues, and 
demonstration of the existence of external animate agents 
of the disease. These basic facts have necessitated to 
demonstrate a relationship between the various factors of 
this complex phenomenon and their relationship with geographical 
factors, generally termed as '•pathogens" and "geogens". The 
research conditions and related analysis in this field of 
geography could be based principally on the study of the 
relationship between the former and latter type of factors 
found in a region. 
May (1950) has categorically explained that the 
environmental stimuli have enormous and profound effect on 
May, J.M., "Medical Geography: Its Methods and 
Objectives", The Geographical Review. 
Vol.40, part 1, 1950, pp.9-10. 
human body and duly force it to seek and reseek a proper 
adjustment and equilibrium with them. As these stimuli 
generally emanate from pathological and geographical factors, 
they have definite scope for the study in the field of 
geography. It is in this context that the modern connotation 
of Medical geography has basically emerged to express the 
principal idea of the "geography of health and disease". 
The health of man is being studied geographically 
and often viewed ecologically whereby focussing attention 
on ecosystem problem in association with physical, chemical, 
biological, socio-psychic aspects and in full regard to 
multifactorial analysis of diseases. Because in reality all 
the aspects of this natural world which affects human life 
is essentially inclusive in geographical environment and can 
profitably be studied as it is composed of numerous 
diversities. 
In this total system, the human environment forms 
a bio-sphere, where sun is tremendously active to process 
and form energy and form soil blocks with different chemical 
through water and air. The segregation of man is impossible 
from this blo-sphere, as he is a principal of this totality, 
the air he breaths, the water and food he assimilates and 
sun rays he enjoys, and they all together tie him to 
immediate blo-physlcal environment. Hence to be sure, the 
environment does not mean only the physical conditions of any 
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p a r t i c u l a r geographical l oca t ion but i t connotes the 
t o t a l i t y of the environment a s : 1) the physical environment, 
2) the b io log ica l environment, and 5) soc io - cu l t u r a l 
environment. In these environments numerous fac tors a re 
operat ive which a f fec t human l i f e in d i f fe ren t ways and are 
included invar iab ly . All these aspects and many elements 
in the ex i s t ing physical world are studied geographically 
and thus the d i v e r s i t i e s of the marked phenomena of t h i s 
universe in varying magnitude are located from place to 
place and from time to time. In t h i s respect medical 
geography seeks a r a t i o n a l and systematic analys is of the 
d isease incidence and re la ted et iology of the disease causing 
f ac to r s in the regional perspec t ive of phys ico-cu l tu ra l 
environment of man. The present work at tempts to organise 
and carry out within broad conceptual framework of Medical 
(Jeography, I t f a i r l y considers the general concept of 
d i sease and medical problems as defined by May and American 
Geographical Society^ There a lso Stampf McCJlashan, Park, 
7 
and Learmonth, have done commendable work on the geography 
of hea l th and d i sease . 
May, J.M. (1950), i b i d . , p .10 . 
Stamp, L.D., The Geography of Life and Death, 
F0ntana Library, London, 1964. 
McGlashan, N.D., "Introduct ion" in Medical Geography: 
Techniques and Field Studies (Edr.idem), 
London, 1972, pp.12-13. 
Park, J .B. and K.Park, Text Book of Preventive and 
S o c i a l Medicine - A Trea t i s e on Community 
Health (Sth Ed , ) , Jabalpur , 1980, p ,12 . 
Learmonth, A.T.A., "Medical Geography in India and 
Pak i s tan" , Geographical Journal . Vol. 127, p t . I , 
March, I96I; pp.10-25 and "Medical Geography in 
Indo-Pakistan - i^ Study ci Twenty Yeara Lata. 10r 
the Former B r i t i s h India , Indo Geog. Journal 
MBDICAL KNDWLBDGE AND HEALTH DISEASE MANIPESTATIOIB 
In studies of health and ill-health ultimate 
factor is biology, therefore social determinants are decisive 
in ouch of the mortality. The social and cultural side of 
geographical analysis is most difficult part to be interpreted 
clearly on areal pattern because the interpretation of one 
cause or the other remains sometimes as unknown determinant. 
The environmental stimuli and their implications for human 
beings are enormous. Human body constantly seeks proper 
adjustment auid equilibrium between external environment and 
internal forces causing maladjustment to their health. 
Thus, good health implies two things: that human body operates 
efficiently in repairing the tissues, and that body enjoys 
a high level of energy. So the experience of feeling healthy 
remains endowed in vital functions of being physically and 
mentally well to express full range of his potentialities. 
It can be achieved through complete elimination of disease 
and less painful existence in an imperfect world where human 
beings are coped with numerous ills and odds of natural 
environment to achieve the goal of an ideal health. Therefore, 
the concept of degree of health makes up a continuum from 
the deal of a absolute physical, mental and social well-being 
through variations of diseasedness to death. 
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(a) The Concept of Disease 
Basically disease ia a negative concept in the 
sense that it refers to a disorder or want of health in body 
as well as in mind. The derangement or disturbance in the 
normal functioning of the body, its organs or the mind 
results from a well defined process known as disease. This 
process comprises fundamentally in two phases - pre-
pathogenesis and pathogenesis. The former refers to the 
preliminary onset of the disease in which man is not actually 
but only potentially involved. This phase is ecologically 
brought about by the combined action of three factors namely, 
the agent, the host and the environment. Ecologically these 
factors form what is known as epidemiological triad. Under 
optimal conditions normal interaction may guarantee health, 
while some interaction between the agent, host and environment 
results in disease that ranges from single isolated case to 
epidemic shown in Pig,1 and iw^. 
The latter phase begins with the entry of the 
disease agent into the human host, A certain period of time 
elapses between the entry of disease agent and onset of 
clinical signs and symptoms, that is called the incubation 
period which varies from one disease to another. The patient 
8 ibid., p.12, 
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EPIDEMIOLOGICAL TRIAD 
1 "iihi: D I S E A S E 
S O U R C F : A D A P T E D FROM J E P A R K S A N D K- P A R K S •. TEXT BOOK OF P R E V E N T I V E ANC 
SOCIAL M E D I C I N E - A TREAT IZE ON C O M M U N I T Y H E A L T H , 198C J A B A L ° U C , P ' : 
F I G . ) 
0 
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FIG. 1-A 
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during the Incubation period may remain apparently healthy 
and ambulent but he is not free from tissue and physiological 
changes which occur during the incubation period. These 
changes are sub-clinical, i.e., it is difficult to recognise 
them by the usual method of diagnosis. After the period of 
incubation, the signs and symptoms of disease begin to appear 
indicating that the patient is sick. This process ultimately 
ends in either complete recovery from the disease or the 
chronicity of the ailments, disability or death of the 
patient. These events in the natural history of disease are 
shown in Pig.2. 
(b) Epidemiological Triad 
Epidemiology deals with the occurrence and 
distribution of disease eunong different population groups 
and it is mainly concerned with the study of the origin 
and course of disease. It lays much emphasis upon the 
relationship between environmental factors and disease. In 
general, three main set of interacting factors form the 
focus of the epidemiological interest? (1) the host or 
human Individual varying in genetic resistence, susceptibility 
and degree of immunity to the disease; (2) the agent, or 
carrier of the disease, including any adverse process, whether 
International Encyclopaedia of Social Sciences, 
Vol.5, 1968, p.98. 
NATURAL HISTORY OF THE DISEASE 
PROCESS 
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it \>e an excess, deficiency, or interference of a microbial, 
toxic or metabolic factor, and varying according to 
ineffectivity, virulence and pathogensis; and (3) the 
environment. or surrounding medium, social as well as physical, 
which affects both the susceptibility of the host, the 
virulence of the agent or disease process, and the quantity 
and quality of contact between host and agent. These three 
sets of factors do not exist in any simple one-to-one 
relationship but maintain a complex, ever-changing balance. 
The occurrence of disease especially mass disease, is the 
result of a multiplicity of casual factors, each of which 
contribute to, rather than accounts for, the appearance of 
the disease. 
Thus, alongwith the main characteristics of the host, 
the elements of the physical environment, such as terrain, 
climate, fauna and flora also play substantial role in the 
natural history of disease. The observable regional variations 
in the nature and distribution of disease, too, may be found 
to be appreciably attributed to the variations in the 
components of physical environment. The geographical study 
of disease is, therefore, basically structured on the regional 
analysis of the role of the characteristics of the host and 
the elements of the physical environment on their incidence 
and distribution. 
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(c) Classification of Diseases 
Diseases may "be classified in various ways. But 
in this regard, it is generally accepted to make a true 
distinction between acute and chronic diseases, between 
infectious and degenerative diseases and between malignant 
and non-malignal disease. Nonetheless, amomg the various 
sets of classification of disease, we find universal 
acceptance only to non-communicable and communicable set of 
diseases. Among the various classes of diseases, however, 
the one set which is of direct relevance to the present work 
is concerned with the communicable diseases. 
(d) Communicable Disease 
The communicable diseases are generally regarded 
those, which pass from a sick person to a healthy person, 
are carried by tiny living things called micro-organisms 
or germs. These micro-organisms may be present in the blood, 
faces, urine, and nose and throat discharge of the persons 
suffering from communicable diseases. The organism may enter 
the body through the mouth, nose or wounds and cuts. Living 
germs transmitted from person to person, directly or indirectly 
are thus known to be the immediate cause of the principal 
killing diseases and as such bacteria producing most of the 
major diseases are commonly accepted, mosquitoes and other 
animal vectors are being recognised fully. Therefore 
"food contaminated by disease carrier or flies is an inqjortant 
source of infection. Water that contains untreated sewage 
14 
can cause epidemics of intestinal and virus diseases. 
Insect or larger animals can also transmit many kinds of 
diseases by biting. Fleas that have fed on the bodies of 
infected animals, chiefly rats can spread bubonic plague". 
The occurrence of a contageous disease in an 
individual is dependent on a number of factors, chief among 
which are the chance and frequency of exposures, the 
virulence among the disease producing microbes, the resistence 
or immunity of the individuals and the proficiency of public 
health and hygenic services. Epidemics may result from 
lack of protective measures by public health and other 
authorities or because of immunity among a large number of 
people. 
(e) Specific Diseases 
The agents of the diseases like cholera, typhoid, 
and dysentery include bacteria, viruses, protozoa and 
intestinal worms. These parasites enter the mouths of human 
beings with food and drink and infect any person of the 
intestinal canal and their progeny are discharged with the 
body wastes and may contaminate food, water, or fingers to 
10 "Communicable Disease", The World Encyclopaedia. 
Vol.4, March, Mart Plaza, Chicago, 54, 
(I960), p.187. 
1 1 "Contagion and Contagious Diseases", Encyclopaedia 
Americana International Edition. Vol.7, 
New York,(1966), p.584. 
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continue the cycle of infection, control of their spread 
requires adequate sanitary disposal of body wastes. 
Of these diseases cholera, which is spread chiefly 
by drinking water, has often been of dramatic impact. 
Dysentery, which caused by a bacteria similar to the typhoid 
bacillus, has also dramatically declined, particularly among 
infants and young children, for whom it was once the principal 
cause of death. Amoebic dysentery, which is due to protozoa 
or parasite transmitted directly or through contaminated food, 
is probably more common than is recognised, because it 
generally may cause little discomfort though at times it 
produces an acute illness. 
The agent of smallpox is the virola Borreliota 
variolae. Smallpox varies from a mild disease (viriola minor), 
to a sever condition (variola major), having highly large 
fatality. This disease gradually passes through stages of 
macule, papule, reside and pastule, forms crusts and, finally, 
1 2 
scabs that fall off at about the end of the third week. 
This disease is highly dreaded and fatal as it has large 
capability to kill and create highly disabled conditions. 
Malaria, probably still the commonest infectious 
disease on widespread basis is transmitted by the bite of 
anapheline mosquitoe. 
12 Deutschman, 2., "The Ecology of Smallpox", 
Studies in Disease Ecology. (Edr. J.M.May), 
"Hafner Pun. , Co., New York, 1961, p.1. 
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Diseases spread from person to person are largely 
those through mouth and nose. Microbes or micro-parasites 
which enter the body through the mouth and nose inflict the 
person with the disease. Among the best known are the 
bacteria which cause scarlet fever, diphtheria, whooping 
cough, pneumonia, tuberculosis and cerebrospinal meningitis. 
The causative bacteria are rapidly transmitted from person 
to person but the characteristics of offending agent and the 
individual resistance determine whether an exposed person 
becomes ill, or carries the germ without being sick or quickly 
loses the infection. Other diseases of this group are caused 
by viruses and include in the class of smallpox is generally 
under control due to vaccinations but this method is not 
applied to chickenpox, mumps and measles, which are still 
major cause of illness among children. Influenza still occurs 
in periodic epidemics among all ages. 
The actual mechanism of the transfer of the 
infectious agent from sick to the healthy is not always clear 
and varies from disease to disease. It is commonly considered 
that it may occur either by direct contact of touching with 
fingers or lips or by the inhalation of airborne particles)' 
13 Encyclopaedia Americana (1966), 
op. cit., pp.584-585. 
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These may be either droplets of secretions from the throat, 
nose or mouth or dust from the clothes, floor or bedding to 
which the offending microbe is attached. 
CONCEPT OF HEALTH 
Health is often taken for granted and its value is 
not fully appreciated until it is lost. In fact health is 
not merely a precious possession, but also a "resource" in 
which the whole community has a stake and which it is 
desirable to maintain and promote. The maintenance of health 
is, therefore, as much a social and state obligation as it 
is a personal concern. Health is defined to be a "a state 
of complete physical, mental and social well-being, and it 
is "not merely an absence of disease and infirmity". Yet 
it needs no saying that disease is the strongest indicator 
of temporary or long continued state of disturbed health. 
It then obviously follows that prevention of disease is the 
surest way to ward-off health from impairment. The prevention 
may be effectively achieved through eradication of or control 
over disease causing factors. 
Such factors are always inherent in the environment 
but their identification is not always easy. Nevertheless, 
14 VHO: Definition of Health is regarded one of 
the fundamental rights in a large number of 
declarations, proclamations and convenants of 
the United Nations and of Specialized Agencies. 
It is also seen in Human Rights: A compilation 
of the International Instruments of the UNO 
(United lotions Pub. Sale Nb,E75 XIV 2) and 
WHO: Health Aspects of Human Settlements; 
Public Health Paper No.66, Geneva, 1977, p.12. 
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the identification is an essential pre-requisite for their 
eradication. Geographers, being essentially concerned with 
relationships, therefore prefer to adopt ecological approach 
which emphasises the health as a state of dynamic equilibrium 
or adjustment between man and his environment. One can 
think of this graphically as a balanced scale with the pans 
representing the agent and human host and the fulcrum, the 
environment and health as a state of equilibrium between 
15 the disease agent and the human host."^  When this balance is 
disturbed for any reason, ill health results. It is the 
study of 'Man in the midst of disease' rather than of 'the 
disease in man' which forms the main thrust of geographical 
analysis of diseases. Rene Dubos says that "as new ways of 
living have been developed by man, new ecological systems, 
including pathogens have been formed. Urbanization, 
industrialization and other patterns of social organisation 
all have their effect upon the composition of ecological 
system", (Fig.3). 
THE REGION AND RESEARCH KETHODCLCGY 
The Study Area and Se lec ted Diseases 
For the r e g i o n a l a n a l y s i s of i n f e c t i o u s d i s e a s e s 
t h e Ganga-Yamuna Doab has been s e l e c t e d . The h igh d e n s i t y 
15 P a r k , J . E . and K.Park, Text Book of P r e v e n t i v e 
and S o c i a l I ' ed ic ine - A T r e a t i s e on 
Community Heal th (8 th E d . ) , Kessrs 
B a n a r s i d a s Bhanot, J a b a l p u r (1980) , p p . 1 5 - 1 6 . 
16 Dubos, Rene, WHO C r o n i c l e , Vol .23 (1969) , p . 4 9 9 . 
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of population, notable variations in socio-cultural cross 
sections and historical evidences of repeated outbreaks of 
certain communicable diseases both endemically and epidemically 
are the salient features of the Doab, which have led to the 
selection of this region for the work of geographic 
investigation of the role of social and environmental factors 
in the incidence of communicable diseases. It needs no saying 
that in a time bound single man's effort it is almost 
impossible to study all the communicable diseases which visit 
the Doab or its different parts. Consequently for the 
purposes of the present study only the major diseases of the 
communicable category, namely, cholera, smallpox, malaria, 
dysentery, diarrhoea and tuberculosis have been selected. 
Sickness and Mortality Conditions in the Doab 
Despite a large rising toll of mortality, the vast 
majority of the Doab's population still have no access to 
descent health. The overview of health situations in the 
region shows the magnitude of sickness and resultant deaths 
in the form of mortality for both sexes. At present it is 
found that the general mortality in the Doab is 16.33 per 
17 100 as agains t about 14.21 per thousand in the country. 
The l i f e expectancy a t b i r t h i s estimated to be 57,6 for 
17 Source: Calculat ions a re based on the S t a t i s t i c s 
a v a i l a b l e from Director of Medical and 
Health Services , U t t a r Pradesh, Lucknow, 
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males and 56,3 for females while corresponding figures for 
the country are about 57.3 and 56.0 respectively. Infant 
mortality in the Doab is estimated to be 125 per 1000 live 
birth but the same is estimated to be 122 per 100 live births 
in India, Mortality in the age group 1-4 is around 35 per 
1 R 100 as against 30 per 1000 in IndiaJ 
Information on causes of death is very scanty and 
incomplete. However, record show that infective and parasitic 
diseases account for 16 to 25 per cent deaths in the region, 
Among all selective causes of deaths in the Doab, sex-wise 
mortality from five selected diseases is as follows: from 
cholera about 0.47 males and 0,45 females; from smallpox 
about 0.41 males and 0,38 females; from malaria 12,97 males 
and 11,10 females; from dysentery and diarrhoea 2,03 males 
and 1,71 per cent females; and tuberculosis mortality 5,99 
males and 4.32 per cent females; whereas the proportion of 
deaths in the remaining causes for both male and female was 
32,81 and 27.39 per cent in the total male and female deaths 
in the Doab during 1971 and 198ll^ 
Health Facilities 
The health standard and available facilities in the 
region in 1961 were so poor that there were only about 3,3 
18 Park, J.E. and K. Park, Op. Cit (1980), pp.10-20 
and India: A Reference Annual, 1972 and 1984, 
New Delhi • (1973 and 1985), pp 11-14. 
19 Director of Medical and Health Seirvices, U.P. 
Lucknow, 1984-85. 
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doctors per 100,000 population, whereas available number 
of nurses per hundred thousand persons was about 6.3. 
Similarly hospitals were available in the ratio of 2.5 per 
lOOpoo and bed ratio was nearly 55 per 100,000 population* 
20 in the above mentioned period. As against this the bed 
population ratio in India was about 61 per 100,000 population. 
The basic requirements for health promotion such 
as safe drinking water and excreta disposal are lacking in 
almost every district of the Doab. About 98 per cent of the 
rural population use the open fields for defecation. The 
attention of the Government is still lacking in the field of 
health services, as the total expenditure on primary health 
needs are between 5 "to 4 per cent of the total expensiture 
21 incurred. 
TECHNIQU£JS OF ANALYSIS 
Appropriate operat ional techniques f a l l under two 
heads: mul t ivar ia te r e g i o n a l i s a t i o n and f a c t o r i a l ecology. 
The methodology of mul t ivar ia te r e g i o n a l i s a t i o n has developed 
and spread rapidly a f t e r the p u b l i c a t i o n of Ginsburg'a Atlas 
22 
of Economic Development.* Many an earlier attempt has 
employed simple a d d i t i v e techniques involv ing ranking and 
20. Bhores , J , , Hea l th Survey Report (1946) De lh i , pp .7-15 
and I n d i a : A Reference Annual, 1973 and 1984, 
New Delh i (1973 and 1985), p p . 1 1 - 2 0 . 
2 1 . I b i d ; (1973- 1985) , p p . 1 1 - 2 0 . 
22 . G i r i s b u r g , N, , A t l a s of Economic Development, Chicago, 
1961. 
classification of indicators according to some theoretically 
determined criteria. Later this methodology was modified 
under 'social indicators' approach that reacted sharply to 
the overemphasis on economic criteria as the measure of 
human well-being. As a result, more and more social 
indicators have heen incoiporated in the regional analysis of 
the development. Since the relationship among these varied 
indicators of development have become uncertain by now, 
procedures of standardisation have been adopted so that 
transformation of indicators may entail their addition into 
various categories of the development, 
Facterial ecology employs a variety of mathematically 
vigorous methods of factor analysis to reduce a large number of 
socio-economic and environmental indicators into a few 
underlying dimensions. Unlike the methodology of multivariate 
regionalisation and social area analysis which structure 
variables according to some theoretical constructs, it allows 
the constructs to emerge from the interrelations of the 
variables themselves. It starts with the matrix of inter-
correlations of original variables from which such a set of 
smaller number of variables is derived that reproduce original 
relationships with the restriction that derived variables are 
independent (orthogonal) of each other. By combining 
standardised original variables and their loadings on computed 
24 
variables (factors), original variables may be aggregated 
to exhibit regional distribution of the new variables. 
The methods of classification of variables into 
major dimensions in the two traditions have their relative 
advantages. These methods provide lengthy solutions to the 
problem. This problem is, therefore, largely solved by the 
factor analysis because the loadings of variables on a 
factor (category) are their weights which are derived from 
their factual interrelationships. But factor analysis 
procedure starts with a solution which is not mathematically 
unique. Therefore, there is no assurance that factors 
obtained would conform with the theoretically relevant or 
most important aspects of the reality. Generally, apart 
from the first factor that is understood as an overall index, 
24 
all other factors remain uninterpretable. Hence, factors 
are subjected to rotation to some theoretical criteria to 
make factor structure more interpretable. 
Under present circumstances this study has employed 
the technique of factor analysis to derive 'meanings' from 
virtually 'unstructured' variables. Besides this, linear and 
23 Gould, R.P,, "On the Geographical Interpretation 
of Eignevalues,Transactions of Institute 
of British Geographers, Vol.42, I967, 
pp.55-86. 
24 Ress, P.H., "Factorial Ecology: Extended Defiiiition 
Survey, and Critique of the Field; Economic 
Geography, Vol.47, 1971, pp.220-31. 
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m u l t i p l e r e g r e s s i o n t e c h n i q u e has a l s o been employed f o r 
t h e exp lana to ry a n a l y s i s of t h e i nc idence and d i s t r i b u t i o n 
of s e l e c t e d d i s e a s e s on the b a s i s of t h e s e l e c t e d 2 2 - v a r i a b l e s , 
OBJECTIVES AND METHODOLOGY 
The p r i n c i p a l aim of t h e p r e s e n t r e s e a r c h p r o j e c t 
i s to compute and examine the c o r r e l a t i o n s between t h e 
i n c i d e n c e and d i s t r i b u t i o n of the s e l e c t e d d i s e a s e s and the 
p h y s i c a l and s o c i o - c u l t u r a l environment i n t h e Doab, and 
t h e r e b y i d e n t i f y t h e r e l a t i v e l y d i s e a s e prone and d i s e a s e - f r e e 
a r e a s of t h i s r e g i o n . In o r d e r to ach ieve t h i s o b j e c t i v e 
i t i s proposed to devide t h e r e g i o n i n t o s u b - r e g i o n s on the 
b a s i s of i n d i c e s of c o r r e l a t i o n s . Though t h e r e i s a l a r g e 
v a r i e t y of f a c t o r s which i s involved i n the i nc idence of 
d i s e a s e s , bu t i n t h e con tex t of p r e s e n t r e s e a r c h only the 
geograph ic and socio-economic f a c t o r s w i l l be invoked f o r the 
d e t e r m i n a t i o n of c o r r e l a t i o n c o e f f i c i e n t s . Both the s i n g l e 
and m u l t i p l e v a r i a b l e c o r r e l a t i o n s w i l l be used f o r 
r e g i o n a l i z a t i o n and the r e g i o n s so ob ta ined would form t h e 
b a s i s f o r the f i n a l s y n t h e s i s l e a d i n g to t h e assessment of 
s p a t i a l behaviour of d i s e a s e s and i n d i c a t e c e r t a i n c o n c l u s i o n s 
and s u g g e s t i o n s . 
DATA AMLYSIS 
E x t e n s i v e use of computer and we l l e s t a b l i s h e d 
programme packages i s , however, i n d i s p e n s i b l e i n the a p p l i c a t i o n 
£6 
of Factor Analysis and Linear Multiple Regression Techniques. 
In the present study the sub-routine package (S3P) in 
PORTBAN-IV programming language has been used. All these 
computations have been made on the VAX-11/780 computer system 
of DIGITAL Corporation, the U.S.A., installed at Aligarh 
Muslim University Computer Centre. For these computations 
raw-data was transformed into different suitable and 
appropriate indices so as to suit the requirements of health 
and disease study at required level in the study area. 
Data Collection Method 
The writer has collected some relevant data for the 
purpose of study of health and diseases from the Government 
Agencies and Special Departments authorized to keep periodical 
records and publish such important statistics very regularly. 
1) The data about health: These causes of deaths are 
categorically defined as i) cholera,ii) smallpox, iii) fevers, 
iv) dysenteiy and diarrhoea and v) respiratory diseases. 
2) Meteriological and climate data have been taken from 
the yearly records and memoris of the Indian Meteriological 
Department, New Delhi. 
3) Statistical information about food situations in the 
Doab districts have been obtained from the Agricultural 
Statistics Department, Lucknow and also from District 
Agricultural Department Office, Aligarh (U.P.). The data 
collected in this connection pertain to cultivated areas. 
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a r a b l e and non-arable lands , i r r i g a t i o n f a c i l i t i e s , s ize and 
type of holdings, production and y ie ld of crops, p a r t i c u l a r l y 
food crops . 
4) Some re levant demographic data such as u rban- rura l 
composition, age and sex s t r u c t u r e , l i t e r a c y l e v e l , work-force 
and occupational c l a s s e s , soc io -cu l tu r a l groups and r e l i g i o u s 
groups have been obtained from the Indian Census records 
published for the years 1951, 1961, 1971 and 1981. 
Selection of Variables 
For the transformation of the raw-data, co l l ec ted 
from the above mentioned sources , into required types of 
i n d i c e s , computer programming has been profusely used. For 
making the use of channels the en t i r e data was f i r s t computed 
as percentages and was organised into 22-var iables among which 
17-varlables were re la ted to socio-environmental fac tors and 
5-var iab les were r e l a t ed to se lec ted communicable d i seases . 
The seventeen var iab les used in the s t a t i s t i c a l ana lys i s a r e : 
1. Rainfal l 
2. Mean Maximum Temperature 
3. Mean mininum temperature 
4. Standard Pood Mi t r i t ion Unit o r (SMJ) 
5. Rural/Urban Ratio 
6. Male/Female Ratio 
7. Dependency Ratio 
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8 . Li teracy Ratio 
9. Juvenile Age Group 0-14 
10. Working Age Sroup 15-40 
1 1. Seni le Age Group 41 and above; Soc io -cu l tu ra l Group 
1 2. Hindu 
13. fftislim 
14. Christian 
15. Sikh and other; Health Facilities 
16. Available Hospital Beds, and 
17. Available Number of Hospitals. 
These seventeen variables are taken as 'Independent' variables, 
while the five selected diseases (cholera, smallpox, malaria, 
dysentery and diarrhoea, and tuberculosis) are treated as 
•Dependent Variables'. For interpretation of the data a 
matrix analysis has also been attempted. For this purpose 
the data sheet for 31 years from I951 to I98I for fourteen 
districts of the Doab has been prepared. Besides this, each 
districtwise sheet has been organised into 22-colums for 
obtaining combined variable. As each factor has its own 
particular significance in terms of time and space distribution 
of the diseases in the area, all listed factors have been 
used for correlation matrix. All these figures in the aggregate 
chart have been used to compute correlation at the required 
level by set computer programming system. 
2d 
Factor Analysis Employed 
On the basis of prepared indices a factor analysis 
has been conducted. This analysis comprises three major 
steps. They are: 
(1) the preparation of the correlation matrix for the 
variables, 
(2) the extraction of the initial factors - the exploration 
of possible data reduction, and 
(3) the rotation to a terminal solution - the search for 
simple and interpretable factors. 
Prom the various methods of factor analysis 
available, method of Principal Factoring with Iteration 
followed by Varimax Rotation Method has been used in the 
present study. This method is widely used and is capable 
of handling most of the initial factoring needs of the user. 
Under this method, firstly an 'Initial Factor Matrix' is 
prepared in which the columns represent eigen vectors of the 
principal factors corresponding to the final (acceptable) 
iteration. The initial factor matrix is then rotated by the 
varimax rotation technique with a view to simplify the factor 
structure so that a variable may load high on one factor and 
almost zero on all the others. The varimax rotated matrix 
is then used to obtain the factor score coefficient using 
the following relationships: 
C = STR - 1 
,30 
where 
C is the factor score coefficient matrix, 
ST is the transpose of rotated factor matrix and 
R- 1 represent the inverse of the original 
correlation matrix. 
A factor score scale is then built for each factor 
in the final solution. For each data case a vector of 
factor f is calculated: 
f = CZ 
where 
Z is the vector of standardized value of the 
variables which have been subject to factor 
analysis. 
Multiple Regression Analysis Employed 
A Multiple Regression Analysis has been fairly 
performed in order to develop better comprehensions about the 
relationship to various variables considered in the present 
analysis. This technique has been utilized in order to 
develop quantitative model showing relationship between 
causal variables and non-causative variables. Because a 
continuous theme in geographical research is that of analysing 
functional relationship among two or more variables. In the 
present analysis there are recognized several determinants of 
disease and mortality. Therefore, there is need to apply such 
a statistical method which gives the variability in deaths 
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explained by the postulated determinants and their relative 
strength in explanation of the variability. Obviously, this 
problem lies in the realm of multivariate statistical 
analysis. In the multiple analysis the technique most suited 
to the problem is that of multiple regression 
General Model 
The general model of multiple regression can be 
expressed as: 
Y = a + ^  bj ^ - e, 
J = 1 
where a is intercept,bj is jth partial regression coefficient 
and e is error term. The problem is that to fit a linear 
surface that the sum of squared divisions from this surface 
is minimized. This is called the least-square solution. 
In the least square solution, beta weights or Standard 
partial regression coefficients are calculated using the 
following equation: 
BJ = £ r _;1 
1=1 i^ io 
where 
r^ . = intercorrelation of ith interdependent 
variable and dependent variable 
f" . = the inverse of intercorrelation ris 
ij -^ J 
1 = 0 = 1,2,3,......, K are independent variables. 
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The partial regression coefficients are calculated 
as follows: 
Sy 
where 
bj = Bj .. 
Sy = Standard deviation of dependent variables 
SJ = Standard deviation of jth independent variable 
The intercept, a is found by the following equation: 
a = Y -|- bj, Xj 
J=1 
where 
Y = mean of dependent variable 
X = mean of jth independent variable. 
The coefficient of determination is found by the 
following equation: 
2 _ K ^ . _r_ 
iy 
1=1 
R^ = f- 3j -
Greater emphasis usually is placed on testing 
significance of the individual partial regression coefficient. 
This requires the calculation of the standard errors of these 
regression coefficients. This can be calculated with the 
help of inverse of the sums of squares and cross product 
matrix, P^". The elements of this inverse matrix can be 
referred as Cij, where i=1,2,3,... (K-1 ) and j = 1,2,3,....(K-1) 
3 n 
O IT -I 
Then the estimated error of bj obj is [Cij ^  U / (N-K )J 1/2 
o K 
where ^ U /(N-K ) is mean sum of square of residuals. Once 
bj has been computed, then the significance of the jth 
variable in the regression can be tested using "t" statistics: 
K 
t = 'bj /S'^ ^ 3» degrees of freedom = M - K 
where N is number of observations. 
Thus this technique has been used in order to 
develop a quantitative model showing,so it may be seeking 
relationship between causal variables (X. to X^„) and the 
dependent variables (X^g to X22). The results as obtained 
through the programming packages have been used finally on 
5-dependent variables and the respective coefficient 
associated with independent variables considered for each 
regression model found with 5 models for each communicable 
disease in total. Similar models have been developed for each 
of the 14 districts as well as for the Doab as a whole in 
order to identify the causal relationship in each district 
separately. 
ORGANISATION OP THE STUDY 
The present study is basically organised into three 
broad sections: Section I deals with the conceptual frsunework 
of the Research Project as well as physical, socio-economic 
and demographic personality of the Doab; Section II deals with 
the Analysis of Geography of the Selected Diseases; and 
Section III contains synthesis and conclusion. 
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The f i r s t par t , which consists of five chapters, 
provides a physical, socio-economic and demographic perspective 
on the study. Introduction i s mainly concerned with the 
ident i f icat ion of the problem of health and disease, the basic 
research design and the organisation of the study. Chapter I, 
i s devoted to a brief discussion of the aspects of Geo-Medical 
study and survey of main l i t e r a tu re and i t s principal 
objectives in context of the present research work. 
The Chapter II s t a r t s with brief description of 
the location and general geographic features of the environment 
of &anga-Yamuna Doab, the soils and overview of climate 
highlighting i t s main character is t ic features . Chapter I I I 
provides a general discussion of the h is tor ica l socio-cultural 
forces in the structuring of the society, i t s par t icu lar 
standard of l iv ing, conservatism and superst i t ions as 
affecting people and creating health problems in the region. 
And i t also describes the demographic landscape and scenario 
of the region with reference to growth, d is t r ibut ion and other 
principal character is t ics of the population. Chapter IV, 
deals with the basic problem of health and hygiene and a 
general discussion of infant mortality, general mortality 
s i tua t ions , age and sexwise mortality incidences and brief 
appraisal of past and present communicable diseases as found 
in the region. Chapter V, is the culminating component of 
th i s part of study and principally devoted to the requisi te 
deta i ls pertaining to the general intake of calories as are 
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available from its very base and poor food reeources and 
consequent effect of poor agricultural economy in a highly 
growlzig population, A brief discussion on the circumstance 
causing poor health and high disease incidence has been 
presented under the chapter. 
The second part constitute the core of this thesis. 
It comprise five main chapters. Chapter VI outlines briefly 
the historical outline of disffuslon and ecology of the 
selected five communicable diseases in Ganga-Yarauna Doab, 
Chapter VII is devoted to give a comparative assessment of 
the prevailing main characteristic features in the regional 
pattern on the basis of quartile indices used for the study 
of each kind of five diseases between three successive 
decades for explaining the decennial and intez>dlstrict 
positions across the Doab. Chapter VIII also deals with the 
regional perspective of all five combined diseases in 
overall pattern of the three decades in fourteen districts 
of Ganga-Yamuna Doab. Both these chapters apparantly give 
highlights of the main notable characteristic features which 
are consequently the result of particular type of susceptibility 
to disease between interdistrict and decennial relative 
positions in the high prone and low prone districts over 
regional pattern of the Doab. Chapter IX devoted to Factor 
Analysis. It is based on varimaa rotated factor matrix 
result and is Intending to show causal relationship between 
various factors of the disease and their related regional 
3G 
patterns of mortality. Chapter X also embodies a thorough 
analysis of the regional causative factors to he studied 
through a popular method available with linear regression for 
the actual pursuit of the geography of diseases among various 
districts of the Doab. 
Since His rather difficult to pin-point exact 
correlation of a large varied of factors of socio-economic 
and geographical environment which are directly or indirectly 
related to the general incidence and distribution of five 
important diseases» therefore, the available result of factor 
analysis and multiple linear regression provide possible 
models for the solution of this problem. The first part in 
this chapter would provide probable indices of correlation 
with many variables as affecting occurrence and the incidence 
of these diseases. The second part would deal with regression 
models for each of the five diseases. The indices obtained 
from these statistical compulations and computer programmes 
would be used for the preparation of the thematic maps 
showing main diseases like cholera, smallpox, malaria, 
dysentery, diarrhea and tuberculosis. It explains the 
occurrence and behaviour of these diseases in relation to 
various social and environmental factors which appear to be 
influencing the incidence and distribution of above noted 
communicable diseases over the general pattern of Boab. In 
fact, the tenth- chapter embodies the explanatory analysis of 
five communicable diseases. On the basis of indices obtained. 
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the Doab has been divided Into disease Intensity regions 
and a reasonably detailed regional study of the five diseases 
has been presented. 
The third part embodies the outcome of this research 
In the form of general synthesis and conclusion. It serves 
as an epilogue to this research and Is followed by three 
or more appendices containing detailed tables as well as by 
a classified bibliography. 
PART I 
SOCIO-ENVIRONMENTAL 
SETTING 
CHAPTER I 
CONCEPT AND THEORY 
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CHAPTER I 
CONCSPTUAL FBAHEVOHE OF MEDICAL GSOOBAFHT AS 
CONCERNED TO THE PROBLEMATIC APPROACHES 
ON DATA BASE ANALYSIS 
Today It Is believed that though scientific concept 
of 'Medical Geography' is essentially a pzxjduct of twentieth 
centuryy but nevertheless, the connection between the 
environment in which we live and the disease from which we 
suffer has been studied since the time of Hippacrates. 
Actually this field of study encompasses all inter.disciplinary 
well-known fields which border line between, widely kiu}wn and 
scattered facts in various branches of medicine and geography. 
It was, however, the recent progress in chemistry and 
physics, which has paved the way for the diagonals of bio-
chemical disorders that are result of disease. And it whereby 
began to reveal that disease is multiple phenomena which 
occur only if various factors coincide in time and in space. 
It is in true sense, the geographers were interested in 
exploring some relationship between various factors of this 
complex and their respective geographical environment. The 
research conditions and related analysis at this particular 
point in geography is fundamentally and primarily based on 
the study of the relationship between pathological factors 
(pathogens) and geographical factors (geogens). And thus 
May, J.M., "Medical Geography: Its Methods 
and Objectives", The Geographical 
Revlev. Vol.40, Nb.1, 1950, pp.9-10. 
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the growing medical awareness has often equated medical 
geography at least in part with geographical pathology, 
disease ecology and by some with ecology. 
May (1950) has fu l ly emphasized that the environmental 
st imuli have enormous and incessant impact on human body and 
force i t to seek proper adjustment and equilibrium with them. 
These stimuli emanate from pathological and geographical 
2 ' factors which he has spelled out in categorical de ta i l . 
May's categoric def ini t ion of Medical Geography In fact 
provides a basic guideline for further research work in this 
field of geography. Many eminent geographers have adopted 
ibid., (1950), p.10. 
'l. PATHOLOGICAL FACTORS 
(1) Causative Agents, (2) Vector.(5) Intermediate 
host, (4) Reservoir, and (5) Man. 
I I . GBOGRAPHICAL FACTORS 
(1) Physical 
(1) Climate, (11) Latitude, (111) Rainfall ( Iv ) Humidity, (v) Temperature, (v l ) Barometeric 
Pressure, ( v l l ) Sunshine, and cloudiness, (vlil)Wind direction and v e l o c i t y , ( I x ) Radiation, 
(x) Stat ic e l e c t r i c i t y , ( i l ) Ionization, ( x l l ) Relief, ( x l i l ) Hydrography and (xlv) Terrestrial 
magnetism. 
(2) Population 
(1) Population distribution and density 
(11) Standard of living, (ill) Housing, Diet, 
Clothing and Income, (iv) Commanlcatlon, 
(v) Religious customs and superstitions and 
(vl) Drug addictions. 
(3) Biological 
(1) Vegetable l i f e , ( i i ) Animal l i f e on earth 
and water, ( i l l ) Parasitism, human and 
animal, (Iv) Prevalent diseases , and (v) Dominant blood groups. 
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h i s guide l i n e f o r important geographical works i n t h i s 
f i e l d of geo-medicine. Nov many geographers were concerned 
with the natural ecology of a var i e ty of d i s e a s e s . In 
r e a l i t y May's methodological (1950)^^ statements a l so a t t rac ted 
a B r i t i s h geographer, S i r Dudley Stamp, who a l s o has 
contributed an important work in t h i s general area (1964) 
of d i s ease study. This was rapidly and widely accepted 
wi th in United S t a t e s during mid 1 9 6 0 ' B . He a l s o pleaded and 
provided u s e f u l i n s i g h t to American geographers searching 
f o r methods o f i n t e r n a t i o n a l reg iona l s y n t h e s i s . 
THB HISTORY AND SURVBY OP PRBSBNT LITERATORE 
Knowledge of changes i n the occurrence of d i s e a s e 
i s e s s e n t i a l for an understanding of the hea l th problems 
faced by the people i n the course of h i s t o r y and the thoughts 
and a c t i o n of those who dea l t with them. I t may, however 
be found that an awareness of the s o - c a l l e d medical geography 
of today i s t raceab le even amongst the early geographers. 
The concept of geographical medicine i s not e s s e n t i a l l y new 
but goes back to the early t r e a t i s e "On A i r s , Waters and 
5 
P l a c e s " , which belongs to Hippocratic c o l l e c t i o n . 
3 i b i d . , (1950) , p .10 . 
4 Stamp, L.D, , The Geography of L i f e and Death. 
Pontana Library, London, 1964, pp .9 -154 . 
5 Hippocrate, "On A i r s , Waters and Places" i n 
The Genuine Works of Hippocrates . V o l . 1 , 
New York, pp.158-81 as Cited by P.Thomas, 
i n Environmental Bas i s of S o c i e t y (1925) , 
London, pp .30-33 . 
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Similarly, Pythagorean theory of the 'Mystic 
Ilumbers* is also one of the best example of classical 
formulations of the working and nature of relationship 
between the el«nents of the physical environment, and the 
human health and ages of man. However, this interest was 
not sustained, rather went through the cycle of enthusiasm 
with intervening period of neglect and nonetheless some 
sort of geo-medicinal consciousness is generally traceable 
amongst the works of many non-geographers and geographers 
of all ages and stages of evolution of the science of 
geography. 
The medical geography in its modern sense, however, 
became practicable only after the modern concept of a disease 
was formulated and the pattern of specific diseases was 
unmistakably recognised. However, the term 'Medizinche 
Oeographie' as was mentioned in C.F.Puch*s work appeared in 
1833t ^ut it could attain its popularity ozily sixty years 
7 
ago in England.' It was an ambitious attempt to collect all 
then available material in the field of medical geography. 
It was a peculiar and serious study of geographical medicine. 
6 Thomas, F., (1925), ibid,, pp.19-20. 
7 Fuche, C.F., "Medizinche Geographie Cited by 
£,W. Ollbirt, "Pioneer Maps of Health 
and Disease in England", The Geographical 
Journal. Vol.124, pt.II, 1958, p.T72. 
42 
which began vlth a three volume work, but owing to complete 
lack of comparative physiology and general pathology, his 
o 
work was severly cr i t i c i zed during his own time. 
Matiy systematic woxice appeared during the 19th 
century, of these The Handbook of Geographical and Historical 
Pathology by Hirsche i s the most famous. John Hennen's 
'Sketches of the Medical Topography of the Mediterranean* 
(1830) i s devoted to regional monographs on regions l ike 
Gibraltar, Malta and the Ionian Islands? The crowding point 
of a l l these endeavours was, however, August Kirch's work 
(1860), which original ly formed the part of virchows Hand 
buech der Patbologie and Therapje. Hirche achieved the 
greatest reputation in the f i e l d of medical geography.° His 
work even today i s an invaluable source of information, 
because i t i s probably the f i r s t textbook of medical geography. 
It i s concerned es sent ia l ly with the geographical distr ibut ion 
of each diseases throughout the world. I t attempts to re late 
the differences in incidence to differences in the loca l 
8 Barkhuus, Vol.6, No.10, (1945), p.2206 and 
J.Hennen (London 1830), All these 
l i terature were cited by G.Melvyn Howe, 
i n Bbtional Atlas of Disease Mortality 
i n the United Kiniardom. London. 1970. 
pp.9-10. 
9 ibid., pp.9-10. 
10 Hirsch, A., (The New Sydenham Society, 
Three Volumes, London 1883-86), 
ibid., p.12. 
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eiwironment. Lambard's four volume work (1877-80) 
provides a useful supplement to Hlrche's. Andrew Davidson's 
Geographloal Pathology; An Inquiry Into the Geographical 
Distribution of Infections and Climatic Diseases (1892) and 
Clemoir's The Geography of Disease (1903) were the f i r s t 
books written In English In this f i e l d , but though of 
considerable Interest neither r ivals the works of Hlrche 
12 
and Lambard. 
The f i r s t edit ion of Havlland's Geographical 
Distribution of Diseases In Great Britain contains coloured 
plates to show distr ibution in 1831-60 of heart diseases 
1 ^ 
e t c . of England and Wales. A ser ies of c o l l e c t i v e inves t i -
gations into the incidence in th i s country for several 
diseases were made in the intervendng periods between 1889 
to 1939 for the major parts of Great Britain, The famous 
wox4c of James Cleazic, however, on '*The Influence of Climate 
in Prevention and Cure of Chronic Diseases, 1829"* contains 
14. 
a l o t of information in the f i e l d of medical climatology. 
11 Lambard, H.C., (Pour Volumes, Paris 1877-80), 
i b i d . , p.12. 
12 Davidson, A., (Two Volumes, Sdlnburg and London, 
1892), i b i d . , p.12, 
1 3 Haviland, A., The Geographical Distribution of 
Diseases in Great Bri ta in . (1st Bd. 1875), 
Ib id . , p .13. 
14 Gilbert, B.W,, op, c i t . , (1958), p.172, 
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Progress of Biology and Emergence of Geo-medicine: 
The development of acientific studies in ever 
increasing magnitude have also affected the progress of 
thought in geography and other social sciences. As a result, 
15 
various theories on the assumption of unique casual 
relationship between climate, man and environment were 
established. The realisation that many of the recorded 
facts could be traced to a few simple causes gave birth to 
the concept of causal geography. The eminent geographers 
that were concerned with the school of these thoughts could 
be named as Vidal de la Blaohe, Jean Brhunea and Sllisworth 
Huntington. They all, however, clarified the concept of 
modern regional and human geography in its broader perspective, 
while the first decade of present century did much to improve 
and elaborate the system of regional studies suggested by 
La Blache. However, it was largely within the 20th century 
that study of the relations of human life as a product of 
the social and cultural forces that have made history and 
feed back his evolutionary past reflected light on the 
geographical thought to be codified into the formal science 
of 'ecology*. However, to be sure on these interdisciplinary 
grounds, geographers find the common interest between 
15 Tatham, G., Environmentalism and Possibilism" 
in Geography in Twentieth Century 
(Bdr.G.Tylore), Philosphical Library, 
London, I960, pp.151-58 and L.D,Stamp, 
op. cit., p.13. 
geography and medicine, which in fac t , i s presently 
recognised as 'Medical Geography*. 
SCOPS, fUBPOdS AND SiaNIFICANCE 0? MSDICAL 
GBOGBAPHY 
Present knowledge of the socio-economic and 
environmental determinants of human mortality i s derived 
from several kinds of evidence. There are vast evidences 
of c l i n i c a l and medical knowledge which prove today the 
spec i f ic elements the socio-economic and physical environment 
which are conducive to health and mortality from certain 
diseases . The assessments of the e f fec t s of various economic 
and soc ia l conditions upon mortality in general needs 
pre-established knowledge of the under-lying concepts, i t s 
origins and operations and the supplementation of emperical 
methods that are derived from s t a t i s t i c a l observations. 
The l imitat ions of available s t a t i s t i c s and restricted scope 
of numerical values in respect to the various influencing 
factors of speci f ic environment and economic determinants 
of mortality could fa ir ly be viewed within i t s acceptable 
scope and purview of se t l imi t s . 
16 Mc Glashan, N.D., ''Medical Geography: 
An Introduction", in Medical Geography: 
Techniques and Field Study. CEdr.Qlashan). 
London, 1972, p.3* and Jacques, M.May, 
'Atlas of Diseases ' , American Geographical 
Soc ie ty , Geog. Review 40. No.4, (New York, 
1950, e t s e q . ) , 17 p l a t e s . 
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It is fairly veil-accepted that geographical 
phenomena of disease is always dependent on the facts of 
time and space bound factors therefore 'the concept of a 
disease geography depends on arrangements of each multiple 
17 factors with its own geography'.' Following the agreement 
of the systematic and rational approach for medical 
geography, the American Geographical Society, judiciously 
decided and reached at a clear cut criterian to include three 
18 
things; 
(1) the relation between environment and disease; 
(2) the areal distribution of disease, and 
(3) the significance of disease in the evolution of 
the social landscape. 
(1) The American geographers have generally 
accepted that all natural phenomena are the result of complex 
inter-relationships, therefore, a disease has a marked areal 
distribution pattern, and study of such geography may 
necessarily involve a number of factors in particular disease 
complex. That there are particular set of diseases which 
have particular association with the geography of warm lands 
or concerned with other climatic zones of the earth and 
17 Learmonth, A.T.A., "Medicine and Medical Geography" 
in Medical Geography; Techniques and Field 
Studies, (ifidr.). N.D. Mc Glashan. London. 
1972, p.18. 
18 "A Proposed Atlas of Diseases", The Geographical 
Review. Vol.34, No.4, 1944, p.643. 
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are transmissible from man to man or from animal to man 
only In definite localities of such particular regions. 
Certain endemic diseases having characteristics of the 
tropics are encountered Incontlnental climates and many 
Infections can spread In any climate, In any geographic 
zone, or at any height above sea level. There are certain 
diseases which exhibit seasonal occurrence and occupy 
different nature In the seasonality as well as In the 
variational trend rate of mortality In many areas. The 
comparison of seasonal calender provides an actual construct 
to the fact that hot, summer, rainy, autumn and winter 
seasons have many physical and biological effects and show 
marked fluctuations on the consequent situations of morbidity 
or mortality. The soils and geology or fauna and flora In 
many conditions affect the occurrence of particular disease. 
Since we practically know nothing of the life 
history of many of the Infectious micro-organism outside the 
human body and can observe the Influence of various stages 
In the cycle of the organism In case of malaria. Most of 
the Infectious diseases as are associated with seasonal 
cycles. As also theife are evidences of much greater cycles 
In other diseases to which, we have yet no clue to amply 
clarify view point to their epidemic character. Tropical 
people with their more sluggish combustion rate and lowered 
vitality die largely from the Infectious diseases, while 
46 
energetic reeidents of cooler lands die more from the 
break-dovn and degenerative diseases. It is not surprising 
at all that clearest climatic relationships should be found 
for the diseases of metabolic over-stimulation or breakdown. 
(2) Since areal distribution of disease and its 
recurring phenomenon on the surface of the earth is the 
fundamental concern of medical geography, the analytical part 
of this geography proceeds to quantify facts and figures 
systematically in a cause and effect relationship over the 
regional distribution pattern. Often an explanation of the 
phenomenon of a disease reveal the fact that the distribution 
of each infectious disease is governed by three factors: 
the pathogenicity of the etiological agent, the opportunity 
for exposure to the agent, and the susceptibility of the 
host. It is likely that in any given instance all the three 
factors are involved, although one or another may be dominant 
in determining the distribution of the disease. 
In the case of diseases which recur in epidemic 
form, it may be that primary factor is an increased 
pathogenicity of the causative organism. The geographical 
distribution of the insect born disease is, of course, in 
large part depends upon the opportunity, which a given 
population has for exposure to the agent. The susceptibility 
of the host is rather a most complex factor and being composed 
of many variables which determine the physiological condition 
iO 
of man. The three variables like antitoxic Immunity, 
nutritional status and climate, seems to be linked to 
geographical location. A geographer must acquire, therefore, 
effective knowledge of health sector and obtain full records 
of public health conditions and be aware of peculiar problems 
of Ill-health in an area based study. This conceptual 
structure to the basic problem of disease dealing will 
provide a rational and systematically pin-pointing approach 
to the public health conditions and reveal some situations 
in regard to epidemic diseases. 
(3) Actually human life is the product of socio-
cultural factors which have made history, while the 
consequences of man's evolutionary past and his private 
biological experiences have considerable Impact on the 
course of evolution and character as well on the development 
pattern of human society. As undoubtedly disease has also 
a direct bearing on the physical and mental capacity of man 
and may considerably have affected the intrinsic process 
and the course of progress of society in a particular way. 
Henachen (1966)^9 observes that the appearance and 
character of disease are subject to historical development 
and seems to be varying in geographical and demographic 
conditions of population. Today it is generally seen that 
19 Henschen, E., "The History of DlseaBe". 
Londo"n, 1966, p. 1. 
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some diseasea are disappearing, while other new one are 
appearing In many parts of the world. It Is true that 
Infectious diseases has largely been driven back by the 
advances of medicine but Instead the cardo-vascular diseases 
and tumeurs have now taken the f i r s t place. 
The present way of l i v ing has now Increased the 
tempo of l i f e In these areas, and has also developed anxiety, 
mental tensions, and many psychological strains which are 
greatly encouraging heart diseases . The Imperfect supply 
of water, when often goes untreated Is creating bacterlo-
log l ca l l y polluted conditions which are leading more 
Increasingly to gastro- intes t inal d iseases . 
For instance in India the general conditions of 
health, prevalence of diseases and natural hazards l ike 
flood and famine and their impact on population growth has 
been studied by Geddes (1942). This study has revealed 
d i s t i n c t demographic regions and had shown maziced relationship 
with areas of high incidence of one or more diseases . Father 
i t «t\o\Atsr many interacting conditions of l i f e between 
health and disease,provide inherent bases for the determination 
20 Geddes, A,, ••The Population of India: 
Variabi l i ty of Change as Regional 
D emographic Index", The Geographical 
Review. Vol.32, No.4, 1942, p.573. 
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of highly prone and lees prone regions and set new 
exploration areas in researches and in the field studies, 
21 
Moreover, Learmonth's work on health and mortality in the 
sub-continent also provide an overview of health hazards 
which are prevailing a-t very nodes of various population. 
TYPES OP CONCEPTS AND DEFINITIONS 
For a rational organization of regional studies 
many of the geographers are agreeing at a point that i f 
"disease does have marked areal distr ibution patterns and 
therefor^ a geography, but i f we study i t , we must look to 
the number of factors involved in a particular disease 
22 complex, each with i t s own geography**, and hence the concept 
of geography of a disease must depend on a group of each 
multiple - factors , which i s requiring a d i f ferent iat ion 
between various s tates of health and disease . Infact, many 
aspects of theory and research as codifying the essence of 
f i e l d approaches in the concepts and def init ions by eminent 
geographers w i l l c larify the view points related to the 
present study. 
21 Learmonth, A.T.A,, "Medical Geography in 
Indo-Pakistan: A Study of Twenty Years 
Data for the Former Bri t i sh India", 
Indian Geog. Journal. 1958, Vol .33, 
pp.11-18. 
2 2 Learmonth, A.T,A,, "Medicine and Medical Geography", 
i n Medical Geography? Techniques and Field 
Studies . (1972). OP. c l t . . p.18. 
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From an ecological point of view, disease i s 
considered "mal-adjustment of the human organism to the 
environment", therefore the disease process i s in i t ia ted by 
a disturbance of the balance between man and environment. 
In this context May (1960)^'^ observes that "Health i s nothing 
but a struggle between mysterious forces that occur below 
the horizon. Nothing happens in the v i s i b l e f i e l d that does 
not stem from deep, inv i s ib le and unknown roots'*. He 
further points out that 'hidden t r a i t s ' as coupled with the 
'challenges of the environment' may cause to be revealed in 
a pat ient . Actually these hidden t r a i t s that really stem 
from the genetic make-up of the patient are of great 
Importance in our understanding of the ecology of disease. 
Thus, i t in th is regard May defines that "disease i s that 
alternation of l iv ing c e l l or t i ssues that jeopardizes 
survival in the ir environment"? 
The passing of disease in the symptomatic form i s 
i l l n e s s and also a soc ia l phenomena, and that i s why values 
and customs of community or socia l group strongly influenced 
their perception of the symptoms of disease, the ir inter-
pretation of these symptoms and their techniques for 
23 May, J.M., "Foreward" Studies in Dleease 
Ecology". Studies in Medical Geography, 
V o l . 2 , (Under the auspecies of A.mer-
Geog. Society, p.15. 
24 i b i d . , p .15. 
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treatment. Studies have shown that different social classes 
and different ethnic and religious groups respond differently 
to illness. 
KEDICO-GBOGfiAPHICAL THEMES AND DEFINITIONS 
From geographical point of view the importance of 
medical geography has gathered its significance only nearly 
four decades ago. The infliction of two major wars had 
passed on much agony and tragic consequences upon world 
community, and hence, realising the pursuasive need of health 
and disease study and scientific explorations in the field 
of medical geography, the International Geographical Union 
(IGU) constituted commission on this subject. Its first 
report was discussed at IGU congress in Washington in 1932. 
It was agreed and defined there that medical geography is 
"the study of geographical factors concerned with cause and 
effect of health and disease". Progressively since then 
"the analysis of health and disease through non-environment 
relationship has engaged the attention of geographers and 
medical geography has emerged as a specialized branch of 
geography". 
The International Geographical Congress held in 
New Delhi (India) in 1968 and "four years later in Canada 
25 Bhat, L.S. and A.T.A. Learmonth, "Medical 
Geography - A Trend Report", (1972), 
op. cit., p.244. 
54 
i n August 1972 included a very s u c c e s s f u l symposium in 
medical geography a t Guelph, Ontario, combined with a meeting 
26 
of the IGD Commission on Medical Geography". 
In the early pl^iases of study the opinions i n 
medical geography of fered one method of studying p o s s i h l e 
causal r e l a t i o n s h i p s between the environment and p a t h o l o g i c a l 
f a c t o r s of d i s e a s e (or i l l n e s s ) . The main aim was to 
"demonstrate area l v a r i a t i o n s of d i s ease inc idence in terms 
of mortal i ty or morbidity i n d i c e s , showing the p o s s i b l e 
c a u s e - e f f e c t r e l a t i o n s h i p s with elements of the p h y s i c a l , 
27 b i o l o g i c a l and cu l tura l environment i n space". 
Since "medical geography i s concerned i n the f i r s t 
p lace to find the causes of d i s e a s e and i n the second to f ind 
the b e s t means of countering those causes and to e f f e c t both 
prevent ion and cure. The r e s u l t i n g data can be analysed 
s t a t i s t i c a l l y in a great v a r i e t y of w a y s . . . t h e r e f o r e we 
must know who has what and where; l a t e r w i l l come demanding 
28 ques t ion why?" The a c t u a l r o l e of medical geography l i e s 
i n improving the hea l th of the people and provide broad 
base plans so as to ward-off d i sease occurrence i n the 
reg ional p e r s p e c t i v e s . 
26 Learmonth, A.T.A. , "Ecological Medical Geography", 
If In ternat iona l Review 
V o l . 7 , Prone and London, 
Progres s i n Geography.
on Current Research, \ 
1975, pp.203-204. 
27 McGlashan, N.D. (1972) , op. c i t . , p . 3 . 
2 8 Stamp, L .D. , The Geography of Li fe and Death. 
The Pontana LibraiTr, London, 1964, p .20 . 
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Modern medical geography covers a wide field of 
research with overlapping interest, not only with other 
branches of geography but also with other disciplines like 
sociology and demography as well. For an exact understanding 
of the nature of the environment under which different 
pathogens survive and spread the disease, it becomes quite 
necessary for the geographers to acquire some knowledge of 
medicinal science from professional workers. However, time 
and space bound studies in medical geography offer answer 
to maoy health and disease problems and as such ''a multi-
factoral disease may involve the study of several differing 
geographies and of several different ecologies underlying 
the areal distribution pattern". So truely the real 
exposition of different patboginlc and envlrontal elements 
be commonly recognised as "Medical geography", . And May (I968) 
claims that Medical geography, like other geographies, is 
about areal distribution pattern; therefore, it assumes, at 
least ideally, a knowledge of the medical ecology over a 
significant areal s&unple of the distribution pattern, and no 
doubt we shall be doing well if for some years we can 
produce some good medical ecology". 
29 Bhat, L.S, and A,T,A. Learmonth, "Medical Geography -
A Trend Report", i n A Survey of Research i n 
Creography. A Pro jec t by ICSSR, New Delhi , 1972, 
(Bombay, 1972), p .244. 
30 May, J.M,, "Medical Geography: I t s Methods and 
Object ives" , The Geographical Review. Vol.40, 
N0.I , 1950, p , 9 . 
51 May, J,M,, "A Correspondence Note" to A.T.A. Learmonth, 
Chairman of Medical Geography, in Chairman's 
Report on Medical Geography. 21st I n t e r . Geog. 
Cong77"T'eTrTJeTEr7~T5^87pr3. 
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Richard Upjohn Light (1944) obeervee that "the 
time seems ripe indeed for the two sciences of medicine and 
geography to join their resources in a coordinated programme 
to study the influences of environment on disease, to the 
end that physician scholars may pursue correctly and 
effectively the geographical ramifications of their subject, 
aided by the knowledge and skill of professional geographers, 
especially in connection with that remarkable but highly 
32 technical medium of expression, cartography**r 
A.Leslie Bank (1956)^^ says that geographers are 
on common ground when they "stress the importance of the 
environment on human health and well-being and subdivide it 
into physical, biological, and social areas and are less sure 
of ourselves and indeed, almost completely in ignorance, is 
in attempting to assess the part played by herldity in 
predisposing to disease or ensuring immunity from it. In the 
present state of knowledge... we can best concentrate on 
environmental factors and leave the long term genetlcal 
implications until more is known about them**...so on positive 
advantage of such a situation we may decide to conduct 
further research in this field "whether it is called 
biogeography, geomedlclne, human biology or human ecology, the 
basic principle remains the same - namely, a joint effort". 
32 Light, a.U., "The Progress of Medical Geography" 
in The Geographical Review. Vol.34, 
Mb.3, 1944, p.641. 
33 Bank, A.L,, "Trends i n the Geographical P a t t e r n 
of Disease" , The Geographical Journal . 
Vol .122, p t . 2 , June 1956, pp.169 and 173. 
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G.Melvyn Howe (1964)?^ obeerves that th«re ar« 
large geographical variations in the incidence of disease. 
Diseases of infect ive nature tend to spread widely from 
the ir point of origin. But others again, such as typus, 
re f l ec t both character is t ics . He points out in these cases 
that "the provocative factors or stimuli of the environment, 
while different in each cases , occur only in spec i f ic 
geographical areas". As "disease i s a reaction for the worse, 
a maladjustment or maladaptation of the individual to adverse 
st imuli in the environment, the response being conditioned 
by the genetic make-up of the victim", 
J.E.Park (1980)^^ defines, "Medical geography (as) 
a s c i e n t i f i c d isc ipl ine joining medicine with geography". 
I t "is often equated at l eas t partly with geographical 
pathology, medical ecology* geo-medicine, disease ecology 
azid by some with ecology. All these terms suggest a growing 
awareness of medical geography". 
"Medical geography considers disease as a maladjustment 
to the environment to which numerous factors contribute", 
therefore "the main objective of medical geography i s the 
systematic study of the geographical distribution of disease 
3A Howe, G.M., "A I^tional Atlas of Disease 
Mortality in the United Kingdom", 
The Geog, Journal. Vol.130, p t . I , 
March 1964, p .15. 
35 Park, J.E. and K.Park, Text Book of Preventive 
and Social Medicine. Jabalpur, 1980, 
op. c i t . . 
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and re la ted environmental phenomena". In essence the 
approach in t h i s f i e ld i s to study disease by mapping 
d i s t r i b u t i o n and making comparison of var ious indices of 
d i sease in human (or animal) populat ions v i t h r e l a t i onsh ip s 
in respect to o ther elements of the phys ica l , b io log ica l and 
c u l t u r a l environment and to a r r i v e a t some conclusive 
dec i s ions . 
MEANING OF THB MEDICO-GEOGRAPHICAL THOUGHTS 
The key-note of the so -ca l l ed Medical Geography 
and i t s r e l a t e d heal th aspects of study which Hippocrate 
bel ieved was sounded by C.F.Pinke has f i na l l y been defined 
by Jacques M.May, when he dichotonised 'medical geography* 
as the systematic study of the cor re la t ions t h a t ex i s t 
between the disease of the land and disease of the people. 
So Medical geography on the l i n e of western thinking was 
considered as an a e t i o l o g l c a l research too l with emphasis on 
reducing mankind's load of suffer ing from i l l hea l th . I t 
gave freedom to individual choice of topic and scope has 
r e su l t ed in f r u i t f u l con t r ibu t ion even by those geographers 
who are working in i s o l a t i o n of t h e i r se lec ted t o p i c s . I t 
i s a t t h i s Juncture a l l geographers have a common bond in 
the types of question they ask, the view po in t they develop 
and the a n a l y t i c a l methods they en5)loy, but the recognision 
of sub-groups l a rge ly depends on the phenomena s t u d i e s . 
36 McGlashan, N.D, (1972), op. c i t . , p .6 and 
May, J.M,, 'Medical Geography,' American 
Geography; Inventory and Prospect.New York. 
1954, cixed by McGlashan, op. c i t . , p . 6 . 
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I t i s mainly because reg ional ly or iented s tud ies have paved 
the way for many geographers to t ry and a lso begin "to search 
for f ac to r s behind the incidence of c e r t a i n diseases and find 
re levant causes for t h e i r s p a t i a l p a t t e r n of occurrence and 
•57 
spread". 
Today, Medical geography is the study of geographical 
factors as concerned with cause and effect of health and 
disease and "that proof of causation in the ordinary sense of 
the phrase, requires detailed evidence of conjunction of 
•ZCi 
cause and effect in the i n d i v i d u a l " . . . or " in the community"-' 
l e v e l of study. Since the aspect of hea l th forms the 
necessary pa r t of these s t ud i e s , t he re fo re , i t r equ i res to be 
s tudied in i t s s p a t i a l v a r i a t i o n s , i n which the concept of 
'degrees of health'-^^ makes' up a continuum from the idea l 
of absolute phys ica l , mental and soc ia l well-being through 
v a r i a t i o n s of diseasedness to death. As disease general ly 
implies a maladjustment between the l i v i n g c e l l s of the human 
body and there upon consequent challenges from surrounding 
environment which contains within the micro-environment of 
p a r a s i t e s or v i ruses e t c . , while good hea l th implies t h a t the 
complex organism i s functioning cor rec t ly and in per fec t 
37 learmonth, A.T.A., "Medical Geography - A Trend 
Report" , A Survey of Research in Geography. 
ICSSR, New Belhi, 1975, p.^44. 
38 Howe, G.M. ( I968) , op. c i t . , p . 2 . 
39 Botna, J .E, and Ponaroff, L . S . , Profess ional 
Geographer. Vol .21, 1969* p .87 , as 
c i t e d oy Glashan, op. c i t . , p . 6 , 
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harmony with i t s environment. The r ea l aim of the geographer 
i s to study and ident i fy fac to r s of environment which are 
producing cause and effect r e l a t i onsh ip on the human body. 
As a consequence in su f f i c i en t progress of knowledge 
and required endeavour to firmly e s t a b l i s h more point of views 
and elevate more important ingradients of modern geography, 
the t h e o r e t i c a l concept of May, despi te i t s un ive r sa l 
recogni t ion , did not gain much momentum a t a l l l eve l s of 
regional a n a l y s i s . By the end of 1960*8 the t rue s t reng th of 
t h i s f i e ld area were not firmly es tab l i shed and i t s best 
expression of thought were lacking between more forms of 
contemporary s p a t i a l ana lys i s and with s o c i e t a l needs for 
changes in the form of e l ec t ron ic computational c a p a b i l i t i e s 
to show a wide range of na t iona l hea l t h - r e l a t ed programmes. 
But by the next decade May's and o t h e r ' s , t r a n s i t a r y and 
poorly developed concept of environmental poss ib i l i sm of 
d i sease causat ion began to l o s s currency and gradually there 
emerged the bas ic concept of ' d i sease ecology ' , which i s 
gaining ground and su rpr i s ing ly i t has been revived as spec ia l 
branch of the sc ience . The old dualism in the approaches 
to medical geographical thought of the more emphasis on 
na tu ra l environmental complexes gave way to the monistic 
concept which advocates emphasis on s tud ies in the ' d i sease 
ecology*. 
61 
AIMS AND OBJECTIVES OF MEDICAL GEOGBAPHY 
The p r i n c i p a l aim of the s t u d i e s i n medical 
geography i s to d e f i n e purpose of r e g i o n a l a n a l y s i s f o r 
u n d e r s t a n d i n g gene ra l p r i n c i p l e s and laws governing the 
d i s t r i b u t i o n of the c r i t i c a l forms, t he p a r t i c u l a r r e g i o n s 
c r e a t e d i n the i n t r i c a t e networic of i n t e r c o n n e c t i o n between 
h i e r a r c h a l a r r a y of r e g i o n a l and s u b - r e g i o n a l e n t i t i e s t h a t 
w i l l p rov ide s y n t h e s i s f o r emphasiz ing t h e o v e r a l l r e g i o n a l 
p a t t e r n and of p l a n n i n g t h e development p r o c e s s of h e a l t h 
i n a r a t i o n a l , s y s t e m a t i c and s c i e n t i f i c way. In o r d e r to 
a c h i e v e t h i s aim the p roces s of r e g i o n a l i s a t i o n and t h e 
t e c h n i q u e s of r e g i o n a l a n a l y s i s and i n t e r p r e t a t i o n c o n s t i t u t e 
t h e very fundaments of modern geography. However, i n t h e s e 
s t u d i e s the o v e r a l l h e a l t h can be seen as measures of the 
t o t a l i t y of h e a l t h r i s k s i n p a r t i c u l a r environment , r e g i o n s 
a r e , t hus conver se ly d e s i g n a t e d t o a h e a l t h f u l l i v i n g 
c o n d i t i o n s . I t a p p r e c i a b l y p rov ides freedom to every r e s e a r c h e r 
to s e l e c t any t o p i c , which r e s u l t e d i n f r u i t f u l c o n t r i b u t i o n 
from many d i r e c t i o n s . 
MULTI-PACTORAL CAUSATION AND THE DISEASE 
Disease i s no t a s t a t i c e n t i t y , i t i s a p roces s wi th 
a d ramat ic o r i n s i d i o u s o n s e t s , a s h o r t o r pro longed course 
and ending i n recovery o r d e a t h , o r d i s a b i l i t y . Then t h e r e 
a r e t h e s u b - c l i n i c a l causes whose occu r r ence i s not o r d i n a r i l y 
r e c o g n i s e d . I t i s easy to de te rmine i l l n e s s when t h e s igns 
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and symptoms are clear cut but may be d i f f i c u l t when the 
person i s in an ambulatory state and th i s s i tuat ion i s 
particularly useful in the case of non-communicable diseases . 
Prom an ecological point of view, disease i s 
considered 'mal-adjustment of the human organism to the 
environment. The disease process i s in i t ia ted by a disturbance 
of the balance between man and environment. Since i l l n e s s i s 
a socia l pheziomenon i t occur in a l l soc i e t i e s and i s defined 
and fought in terms of the particular process prevalent in 
the soc iety . 
Prom medical stand point the process of disease 
comprises two phases — pre-pathogenesis, and pathogenesis. 
The former refers to the period preliminary to the onset of 
the disease In which man i s not actually but only potent ia l ly 
involved. Ecologically th i s phase i s brought about by the 
combined action of three factors namely, the agent, the host 
and the environment. These factors form what i s known as 
ecological or epldemiolpgical triad. Under optimal conditions, 
the Interaction between the aigent, host and environment 
results in disease that ranges from single Isolated case to 
epidemic. However in the eventual course of disease process 
the above mentioned three factors play quite s igni f icant role 
In the causation of ailments and behaviour of particular 
disease. 
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(a) Disease Agent 
In this respect the disease "agent" may he defined 
as a suhstance living or non-living due to whose excessive 
(or relative lack) presence becomes the immediate cause of a 
particular disease. Disease agents have been classified 
40 into three broad groups: 
(1) Biologic; Viruses, bacteria, rickettsias, fungi, 
protozoa and metazoa. 
(2) Nutrient: Protein, fats, carbohydrates, vitamins, 
minerals and water. 
(3) Chemical: Some of them may be produced within the 
body as a result of derangement of function 
(e.g.Diabetes, acidosis, uremia), some may 
be exogenous agents (e.g.allergens, metals, 
fumes, dusts, gases) which may be acquired by 
inhalation ingestion or inoculation. 
(b) Human Host 
The host factor is a complex one in relation to 
disease occurrence. Demographic, social and economic character-
istics of the people, all play active role in determining the 
course of the natural history of disease. Among the demographic 
characteristics age and sex are relatively more significant. 
40 Level, H.R, and E.G.Cleark, Preventive Medicine 
for Doctors in His Community, McGraw 
Hills, New York, 1965, p.23. 
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Among social characteristics customs, faiths, foods and 
social habits merit special consideration in regional analysis 
of diseases. Similarly occupation is the principal economic 
characteristic of the population which is known to have quite 
strong statistical correlation with the incidence of certain 
diseases. 
(c) Environment 
The concept of "environment" is complex one and is 
defined as the aggregate of all external conditions and the 
influence affecting the life and development of an organism, 
4.1 
human behaviour or society; The internal and external 
environment comprise the total environment. In the ecological 
approaches, disease represents a mal~adjustment of the human 
organism to his environment. Since man is living in a highly 
complicated environment which is getting more complicated as 
man i s becomizig more ingenious. However, the ex te rna l 
environment cons i s t s of th ree main components comprising 
p h y s i c a l , b io log ica l and psychological which a lLarcclosely 
r e l a t e d . 
( i ) Physical Environment: This term i s applied to non-l iving 
th ings and physical f ac to r s ( e .g . housing, water, a i r , s o i l , 
c l imate , geographical l oca t ion , hea t , l i g h t , r a d i a t i o n , noise) 
41 Level, H . R . , i b i d . , p .25 . 
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with which man is in constant interaction. As presently 
man has altered practically everything in his physical 
environment to his advantage and so he is becoming more 
ingenious, for he is also creating new environmental hazards 
such as atmospheric pollusion, noise, radiation, hazards, 
industrial effluents and food additives. What is feared is 
that the very quality of life may soon be in danger with 
degradation and imoverishment of the natural environment. 
(ii) Biologic Environment: The environment is composed 
of the universe of living things which surrounds man, 
including man himself. As the living things are the viruses 
and other microbial agents, insects, rodents, animals and 
plants and as such they are constantly wording for their 
survival and in this process some of them act as disease 
producing agents, reservoirs of infection, intermediate hosts 
and vectors of disease. Between the members of the ecological 
system (which includes man) there is constant adjustment and 
readjustment, 
( iii) Psycho-social Environment: This environment includes 
a complex of social and psychological factors and conditions 
as concerned with cultural values, customs, habits, beliefs, 
attitudes, morals, religion, education, occupation, standard 
of living, community life, availability of health services, 
social and political organisation. Infact man is very 
largely a product of his social and cultuial environment 
which he shapes and is shaped by it. Actually he is exposed 
6G 
to the social environment through various means and media. 
Man in this broad aspect of social environment is in constant 
interaction with the part of social environment, known as 
"people". In this broad entity he is considered as a member 
of social group, the member of family, of a caste, of a 
community and of a nation. Between the individual and other 
members of the group, there can be harmony or disharmony, 
interests and points of view that are shared or that are in 
conflict. The behaviour of one individual can affect others 
more or less directly, and sometimes conflict and tensions 
can bring about greater distress or disharmony in the society. 
Therefore, according to available evidences man is 
viewed to day as an "agent" of his own disease and his state 
of health is determined more by what he does himself than 
what some outside germs or infections agents does to him. For 
instance, medically lung cancer is found often due to 
psychosocial cause and well-established behaviour of cigarette 
smooking. Psychosocial stress as concerned with poverty, 
death of parent or of a spouse, desertion, loss of employment, 
birth of a handicapped child may disturb the individual 
relationship within fellows and may precipitate the onset of 
psychosocial disorders which may result in doudenal ulcer, 
bronchial asthema, hypertension and mental illness. In 
addition to this most people committing suicide are mentally 
42 WHO, Promoting Health in the Human Environment, 
Geneva, 1975. 
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ill. Crime, violence, drug abuse, and other forms of 
deviant behaviour are due to psychosocial stress. Hence, 
from a psychosocial point of view, disease may be viewed as 
a maladjustment of the human organism to his psychosocial 
environment resulting from misperception, misinterpretation 
and misbehaviour. Today the epidemiologists are trying to 
seek some connection between psychosocial and physical-
biological environment in order to find out etiological 
factors of disease, 
JUDICATIONS FOR GEOGRAPHICAL STUDY 
Despite the number of forced conclusions which have 
been drawn concerning the connection between environment and 
disease, there is no doubt that a relationship exists between 
geographical location and the prevalence of certain diseases. 
It is often observed that an insect born infection can occur 
only in localities where both the insects carrier and the 
disease hosts are present. As against this, the incidence 
of some diseases such as goiter and flourosis, is correlated 
with geological formations. Some geo-pathological relationships 
of this latter type have only recently come to light and that 
beyond these definite correlations between geography and 
disease, there are other apparent relationships which have 
not yet been fully explained. Again, there is the problem 
of time interval between appearances of certain diseases 
within the same area. Certain questions also arise pertaining 
to the causes of recurring epidemics of certain diseases. 
£8 
notably influenza, when there is no increase in the exposure 
to the etiological organism or in the number of susceptible 
persons in the population. Closely related to these questions 
concerning the distribution of certain diseases over specific 
areas and periods of time are others pertaining to the 
seasonal pattern which certain diseases exhibit. 
PURPOSE AND SIGNIFICANCE OF THE RESEARCH 
It is generally evident that some of the problems 
are specific to a particular approach to research in medical 
geography and related aspects of health care, but some of the 
probl«ns may apply to any of the paradigms employed in the 
subject, A great deal of emperical work done on the subject 
have shown pitfalls in pursuance of research because some of 
the work was designed to find out some apparent pattern and 
simply describe the simple facts of map through cause-specific 
mortality data. "There are major weaknesses in this method, 
especially if the aim of the research is as a step in 
aetiological enquiry where atleast potential why and where 
questions are to be asked". The present work has similar 
purpose in mind and so it would be tried here to find out 
possible way in determining the nature and relative importance 
of the various social and environmental factors that appear 
43 Stlmson, R.J., '^ Research Design and Methodological 
Problems in the Geography of Health", in 
Geographical Aspects of Health (Bdr. 
N.D.Mc Glashan, and J.R.Blunden), Academic 
Press, London, 1985, p.322. 
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to be influencing the incidence and distribution of five 
communicable diaeasee selected for the study in the Doab 
region. The hypothesis is that if the quality and inequality 
of life and the standardized phenomenon of disease in their 
different degree are used for statistical understanding of 
relationships between incidence of morbidity or mortality, 
socio-environmental phenomena can provide simple correlation 
of the cause-effect relationships in regard to ecological 
or spatial association between variables. 
Thus, taking all factors of mortality data and its 
basic association with demography which signifies various 
conditions and characteristics of population in relation to 
growth and its variability, death rate and specific mortality, 
nutritional deficiencies, characteristic diets and food-
habits, socio-cultural and economic factors, education and 
religious structure, health and sanitary facilities, are some 
of the aspects which serve to explain the spatial distribution 
and incidence of notable diseases to evaluate the particular 
condition of health in the Doab. As a multi-factor disease 
may involve the study of several differing geographies and 
of several different ecologies underlying the areal distribution 
pattern. However, taking into account the general and the 
rational character of disease mortality on the basis of 
theoretical framework developed in the succeeding part, this 
study attempts to classify and would understandably involve 
the summary of biological study of individual human groups 
0 
at district level and would provide a numerical aggregation 
of a large number of episodes arising continuously in a 
large number of death incidences of particular disease. 
Following the determination of the character of 
disease mortality alongwith the incidence and distribution 
of disease it would be required to find out relative aspects 
of the study as spatial pattern and their role in regional 
context or at Interdistrict level wherein their peculiar 
characteristics would be examined to possible extent. 
With the help of a theoretical framework developed, 
this study will attempt to formulate important indicators 
for disease analysis which would later facilitate in 
reconstructing a methodology of regional level and get proper 
investigation according to the statistical proceedure. It 
will help in finding out probable role or impact upon disease 
mortality in particular areas and would reveal characteristics 
for which proper interpretation was formerly impossible. 
Selection of Indicators for Present Study 
Various studies on the socio-economic conditions 
have suggested in a series of indicators suitable for use 
under the Indian conditions. These studies have properly 
denominated the word dimension which identify magnitude and 
also the angles from where life can be perceived. Keeping 
this in mind that there exists no rigid formulation as regards 
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the desirable number of indicators, a short l i s t of 
indicators capable of sharply presenting a summary viev of 
the socio-eeonomic and health inequality in regard to broader 
perspective of disease incidence has been chosen. An attempt 
has been made not to se lec t too many indicators because they 
f a i l to represent a summary view into an overall se t of 
combined indicators but at the same time the se lec t ion of too 
few would create a s i tuat ion of g loss ing over important trends 
which need not be noted. As a compromise i t has been thought 
best to pick-up one key indicator to ref lec t the proper 
s i tuat ion of whole society alongwith few supplementary 
indicators and main indicators of environment so as to ref lect 
trends and location of points signifying health l e v e l s . 
These important indicators have been ful ly explained 
and characterist ic trends have been fa ir ly highlighted under 
the chapters of 1) physical and geographical environment, 
2) socio-economic and cultural environment, 3) demographic 
trends and the characterist ic associat ion with the health 
conditions of population, 4) available health and medical 
f a c i l i t i e s , and 5) food nutrit ion and deficiency conditions 
of the people. The whole study in the Part-I , which form 
the theoretical and subjective study of the associated and 
general environment of society and gives an idea of general 
trend of demography, economy and mode of l i v ing in the 
prevailing cultural and ethnic structure of society put under 
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the study for proper evaluation of health and disease 
conditions. 
HYPOTHESIS TESTING AND PRESENT RESEARCH WORK 
The testing of hypothesis is of special importance 
in geography, because it plays one of the essential role in 
this field to subject 'systematic' ideas to 'regional'tests. 
Actually in the geographical study, "the building, testing 
and rebuilding of hypothesis is the slow path by which 
inductive theory construction proceeds, and the research 
cycle demands the death of old hypothesis and the birth of 
new ones"; 
Today geography is becoming a highly increased field 
of knowledge and so a common understanding is,of cjotJtse, 
impossible to strictly draw some distinctive boundaries between 
differing philosophical notions and the available hierarchy 
within the array of different situations in this field study; 
and it is rather mainly because that the way in which 
geographers frame research questions vary enormously. Some 
differences reflect ideologies and philosophies, others 
4.15 
represent various methodological references; Yet wheatever 
the details of the approach can be classified into one of the 
44 Hagget, p. and Andrew D.Cliff, et al., Locational 
Analysis i n Human geography. Vol .11, (Ed . ) , 
Edward Arnold )Pub l i sne r s ) , London, 1977, p.329. 
45 Johnston, R . J . , Mul t ivar ia te S t a t i s t i c a l Analysis in 
Geography. Longman, London, 1978, p , 1 . 
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two way and there still remains case representation of 
research question which fundamentally govern the conditions 
of foundations in particular field study. 
It is, however, in the proceeding discussion 
essentially there emerges many hypothesis which are finally 
tested in this study. So under the circumetanceB of various 
factors coinciding in time and space, this study had tried to 
explore the conditions of incidence and distribution in the 
areal pattern of the Doab, As a consequence, the first set 
of the hypothesis relates to the mortality differentials and 
determinants at various points of this study. These hypothesis 
have surely emerged from the review of evidences relating to 
the health and mortality differentials being observed in the 
different districts of Doab, 
Secondly, from the analysis of mortality differentials, 
there have notably also emerged certain determinants of 
mortality with regard to socio-cultural, economic and 
environmental factors as are influencing the general health 
conditions of the people in the region. The hypothesis 
regarding these determinants are fairly tested through multiple 
regression analysis and to some extent by application of 
Factor Analysis. 
However, the present exploration in the geography 
of health care fruitfully depends on the proper assignment 
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and suitable choice of much significant vuriables which 
are utilized for seeking multifactoral causes in different 
situations and different diseases. Rather it is intended to 
provide inter-relationship between different causes in 
different district by the use of many variables that are 
utilized in measuring the health efficiency in a particular 
situation of this study. 
CHAPTER II 
PHYSICO-ENVIRONMENTAL 
FACTOR 
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GP^TER I I 
PHYSICAL PEilSONALITY AKD ENVIROIC^ENTAL 
SETTINtJ OF GANGA-YAMUM QOAB 
By v i r t u e of i t s very n a t u r e t h e communicable 
d i s e a a e s s p r i n g - u p and spread wi th v a r y i n g i n t e n s i t i e s i n 
d i f f e r e n t r eg ions and among d i f f e r e n t s e c t i o n s of t h e 
s o c i e t y . This b e a r s out s t r o n g l y the f a c t t h a t though t h e 
b a s i s of t hese d i s e a s e s a r e v i r u s e s but i n the i n t e n s i t y 
of t h e i r i n c i d e n c e and ep idemica l behav iou r the s o c i a l and 
envi ronmenta l se tup p lay a s i g n i f i c a n t r o l e . Regional 
a n a l y s i s of t h e i nc idence and d i s t r i b u t i o n of t he se d i s e a s e s 
may wi th r e a s o n a b l e c e r t a i n t y he lp i d e n t i f y the s o c i o - c u l t u r a l 
and e c o l o g i c a l systems which p r o v i d e inducement to such 
d i s e a s e s . For t h e r e g i o n a l a n a l y s i s of i n f e c t i o u s d i s e a s e s , 
t h e r e f o r e , t he a r e a of Ganga-Yamuna Doab has been s e l e c t e d . 
The h igh d e n s i t y of p o p u l a t i o n , no t ab l e v a r i a t i o n s i n s o c i o -
c u l t u r a l c r o s s s e c t i o n s and h i s t o r i c a l ev idences of r e p e a t e d 
o u t b r e a k s of c e r t a i n communicable d i s e a s e s a r e the s a l i e n t 
f e a t u r e s of t h e Doab, which have l ed to t h e s e l e c t i o n of 
t h i s r e g i o n f o r t h e work of geographic i n v e s t i g a t i o n of t h e 
r o l e of s o c i a l and envi ronmenta l f a c t o r s i n the i nc idence 
of communicable d i s e a s e s . 
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1 . TK£ AiiiA OF STUDY 
The Ganga-Yamuna Doab i s a long and narrow s t r i p 
of land between t h e r i v e r s Ganga-Yamuna i n the S t a t e of 
U t t a r P r a d e s h . The Doah ex tends i n the form of a broad wedge 
from the S iwal ik h i l l s to t h e conf luence of the two r i v e r s 
a t A l l ahabad . The e n t i r e r eg ion comprises the d i s t r i c t s of 
Saharanpur , Muzaffarnagar , Meerut , Bulandshahr , A l i g a r h , 
p a r t s of Mathura, Agra, Etah, Mainpur i , t h e g r e a t e r p o r t i o n s 
of Etawah and Farrukhabad, Kanpur, Fa tehpur and p a r t s of 
Al lahabad? The r e g i o n extends between 25°15 ' and 30°25'N 
l a t i t u d e s and 7 7 ° 5 ' and 82^21'E l o n g i t u d e s . I t occup ie s an 
a r e a of about 58,400 sq . km. The e n t i r e r e g i o n i s nea r ly 
760 km long i n a n o r t h w e s t - s o u t h e a s t d i r e c t i o n whi le i t s 
width v a r i e s between 64 and 112 k m ? ( F i g . 4 ^ . j n the e a s t e r n 
most d i s t r i c t s , however, t he Doab t a p e r s s h a r p l y and 
u l t i m a t e l y t e r m i n a t e s a t the conf luence . On the whole the 
r e g i o n i s a l e v e l p l a i n wi th a g e n t l e s lope towards south 
and s o u t h e a s t . 
E t i m o l o g i c a l l y t h e term Doab i s composed of 
two P e r s i a n words do and a b , meaning ' two ' 
and ' w a t e r s ' r e s p e c t i v e l y . Though i n a 
b r o a d e r sense the term connotes an 
i n t e r f l u v e bu t i n s t r i c t l y Ind ian c o n t e x t 
i t s t ands f o r the i n t e r - s t r e a m t r a c t 
between t h e Ganga and Yamuna r i v e r s . 
Hunter , W.W., "The Imper ia l G a z e t t e e r of I n d i a " . 
V o l . 4 , (London, 1885), p . 3 0 9 . 
C o l l i e r ' s Encyc lopaed ia . Vol .VI (1954) , p . 5 0 8 . 
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2, PHYSIOGKAPHIC PERSONA.LITY 
Geological Structure 
Structurally, the Doab forms part of the Great 
Indo-Ganga Plain of northern India. It consists of a vast 
stretch of flat alluvium, south of Himalaya, exhibiting 
practically little variation in relief. The entire plain 
is a huge crescent of alluvial formation resulting from the 
in-filling of the "fore-deep" warped down between the stable 
block of Gondwana and the rising Himalayas. The Great plain 
covers an area of about 768,000 sq. km (300,000 sq. miles) 
and extends over a length of about 2,840 km (1,775 miles) 
from west to east and a width of 480 km (300 miles) in the 
western part and less than 144 km (90 miles) in the eastern 
sectionT 
The great alluvial plain occupies a synclinorial 
depression between the Peninsular India and the Southern 
front of the Himalaya, It is now totally hurried underneath 
the alluvium which is composed of the sediments borne down 
by the rivers of the Himalayan System, The huge network 
of these rivers and their tributaries have been working 
together, since the uplift of the Himalayas, to give the 
5 
plain its present form. 
Wadia, D.N,,'Geology of India*. (London, 1966), 
p.389. 
ibid., p.389. 
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Topographically, it is rather homogeneous and 
featureless stretch of level land which gradually and gently 
slope from west to east. The monotony of the plain is only 
occasionally broken by isolated patches of low hills, which 
crop out in the form of islands from the surrounding 
deficient spread of alluvium^ Fig.5, 
The Alluvial Deposits 
The region may be divided into two major zones: 
(i) the zone of older alluvium known as bhangar and 
(ii) the zone of newer alluvium known as khadar. belonging 
respectively to Pleistocene and recent times of the quarternery 
era. The alluvial deposits of the Doab consist of sediments, 
silts and clays occasionally intercepted by gravel belts 
mostly in the region of stiff clay. The bhangar deposits 
as a rule occupy higher ground than the khadar lands. The 
former forms a greater part of the region and occupies a level 
which is free from river floods, while the latter occupies 
the flood plains of the rivers and is always liable to 
inundation during the rains. 
The Distribution of Bhangar and Khadar Lands in Doab 
The Ganga-Yamuna Doab is largely composed of bhangar 
lands as these occupy almost 90 per cent of the surface area 
of the region, while khadar lands, on the contrary, are very 
limited in extent and occupy only 10 per cent of the total 
80 
•'OOO 
GANGA-YAMUNA DOAB 
CONTOUR MAP 
S C A L E 
20 0 20 40 60 80 
l i i i i i I 1 I I 
KM 
SOURCe : 
BASED ON SURVEY OF INDIA QUARTER-lMCH MAP 
53 ( F , G , H , J . K . L . M ) 
54 ( E . I . J . N ) 
63 ( B , C , G ) 
FIG.5 
8i 
area. These lands occupy narrow lowlying strips close to 
the river channels. 
Fig.Six shows the distribution of bhangar and 
khadar in the Doah. It will be seen from Fig.6 that 
bhangar land invariably occupies the ground above the river 
valleys which intersect the whole region into various 
longitudinal belts of different width and shape. The general 
level of the khadar land in the Doab varies considerably 
along the courses of the rivers. 
The bhangar lands are usually marked with the 
presence of sand hills. These sand hills are particularly 
found in the districts of Central and Upper Doab, The 
frequent occurrence of ravines in the vicinity of khadar tract 
and the abrupt and precipitous termination of the bhangar 
lands, chiefly along the course of river Yamuna and its 
tributary Chambal indicates that the process of denudation 
is still active over the whole of the older deposits. 
Though the major belt of khadar land is chiefly 
confined to the courses of Ganga and Yamuna, but minor belts 
are found also along the chief tributaries like Hindan, Kali, 
Kirsuni, Nim, Karwan, Sengar, Sirsa, Issan, Rind, Saruma, or 
Bari and Sasur Khaderi. The width of the khadar land varies 
greatly according to the nature of gradient and course 
adopted by the rivers in various parts of the Doab. The 
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khadar a r e a s a long t h e r i v e r Ganga a r e much b roade r and 
e x t e n s i v e than those of Yamuna. This i s due to t h e f a c t 
t h a t the former flows through a s l u g g i s h and sha l low course 
wh i l e t h e l a t t e r flows much s w i f t l y and occupies a very 
w e l l - d e f i n e d channe l . 
The width of Ganga khadar f l u c t u a t e s c o n s i d e r a b l y 
th roughout t h e course of t h e r i v e r . A maximum width of 
about 25 km occurs i n the n o r t h - e a s t e r n p a r t of Kasgan;) and 
A l i g a n j t a h s i l a of E tah d i s t r i c t , whi le t h e minimum width of 
about one km. occur s i n p a r t s of Bulandshahr , Kanpur, 
Fa tehpur and Allahabad d i s t r i c t s . 
The Yamuna khadar i s r e l a t i v e l y narrow and s u b j e c t 
to l e s s f l u c t u a t i o n s . A s i z e a b l e p a r t of t he khadar t r a c t 
i s conver ted i n to r a v i n e s o r bad- l ands i n the d i s t r i c t of 
Agra, Mainpuri and Etah . I t s maximum width of about 19 km 
occu r s i n Sikandarabad of Bulandshahr d i s t r i c t , whi le t h e 
minimum wid th l i e s i n t h e lower reaches of t h e r i v e r i n 
Al lahabad d i s t r i c t . 
5 , THE DRAINAGE SYSTEl-I 
The d ra inage of the Doab comprises the r i v e r systems 
of t h e Ganga and t h e Yamuna. The Ganga and Yamuna a r e 
p e r e n n i a l r i v e r s whereas t h e i r t r i b u t a r i e s a r e g e n e r a l l y 
minor s t reams and a r e s e a s o n a l i n c h a r a c t e r . The d i s c h a r g e 
of t h e s e r i v e r s v a r i e s from a lmost no th ing i n the hot season 
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to thousands of cubic metres per second during the rains. 
The beds of the majority of these streams remain dry during 
the summer months but with the onset of heavy rains of the 
monsoon they usually begin to overflow for a short period. 
(a) The Ganga System 
The system occupies mainly the south-eastern section 
of the Doab and drains the greater part of this area. The 
main tributaries of the Ganga in this section are Kali nadi, 
Uim nadi, Isan nadi, and Pondu nadi. In the north-eastern 
section a few streams such as Solani, Katmau, Banganga cross 
the Siwaliks and join the main river simply as hill torrents. 
Besides these a large number of insignificant seasonal 
streams such as Soron. Burhganga, Sagar. Khalwa and others 
either join the Ganga directly or indirectly through the 
main tributaries of the river. The whole network of these 
rivers have been shown in Fig.7. 
(b) The Yamuna System 
The second major drainage system of the Doab comprise 
the Yamuna and its direct or indirect affluents which join 
it mostly on the left bank. The chief among these tributaries 
are Hindan. Karwan. Sirsa. Sengar. Arind or Rind, Nun. Bari. 
Sasurkhaneri. In the northern most section of the Doab, on 
the other hand, the streams which join the Yamuna are hill 
torrents flowing across the foot hills of the Siwalik. 
Chief among them are Maskara. Nagdeo. Dhanola, Budhi-Yamuna. 
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Pmajna and Badahahlbagh. a l l of which e n t e r i n t o the 
Yamuna i n Saharanpur d i s t r i c t F i g . 7 . 
4 . TOPOGRAPHJCflL lEATURSg 
Topographica l ly t h e Doab r e g i o n i s c h a r a c t e r i z e d 
by a s t r e t c h of l e v e l land which i s homogeneomin n a t u r e and 
p e r c e p t i b l y f e a t u r e l e s s from one fend t o the o t h e r and i t 
never l o s e s the monotony of r e l i e f u n t i l be ing r e a l l y 
approached by the S i w a l i k s i n t h e extreme n o r t h . Though by 
v i r t u e of i t s geog raph ica l d i s p o s i t i o n the r e g i o n ma in t a in s 
i t s own d i s t i n c t and s e p a r a t e p e r s o n a l i t y but be ing a 
f e a t u r e l e s s p l a i n , t h e r e g i o n does not l end i t s e l f to d i v i s i o n 
i n t o d i f f e r e n t p h y s i c a l s u b - u n i t s . However, some may be 
r ecogn ized through t h e network of r i v e r s which g e n e r a l l y 
ca rve out a somewhat d i s t i n g u i s h a b l e r e l i e f and s lope and 
a l s o by the d i f f e r e n t i a l n a t u r e of d ra inage based on r a i n f a l l 
and p rox imi ty of the h i l l s . The fo l l owing four t opograph ic 
r e g i o n s may thus be i d e n t i f i e d i n t h e Doab(Fig. 8 ) : 
I . The S iwa l ik H i l l s Region 
I I . The Submontane Region 
I I I , The Upland P l a i n s or the Bhangar Region 
IV, The Lowlands o r the Khadar Region 
I . The Siwal ik H i l l Region 
The sub-Himalayan zone of t h e S i w a l i k s l i e s i n 
between the n o r t h e r n s e c t i o n of the Doab and the l e s s e r 
Himalayas . This range forms a con t inuous cha in and p r e s e n t s 
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an extremely serrated outline along the northern borders 
of the tahsils of Saharanpur and Roorkee. The entire belt 
runs in a southeasterly direction from the gorge of the 
Yamuna in the extreme northwest to that of the Ganga at 
Hardwar in the east, covering a distance of about 73 km. 
The Siwalik zone is broadest in the middle and western part 
while it becomes narrower in the eastern section but as a 
whole its width ranges from 10 to 50 km, and its height 
seldom exceeds, 1,300 m. The hills are rugged towards the 
plain but they gently slope down towards the Himalaya on 
the north. The whole range of Siwaliks is geologically 
separated from the Himalayas by a continuous reverse fault. 
Between the rivers Ganga and Yamuna the whole of the Siwalik 
range is separated from lesser Himalayas by a flat bottomed 
valley. It lies mainly in Dehradun district and known as 
Dun. It is generally termed as dun and is covered with 
thick gravels and alluvium. The entire length of the Siwalik 
range is separated by numerous passes but Mohand and Timili 
are chief among them. They are used as main communication 
link between Saharanpur, I-lussoorie and Ghakrata respectively. 
Numerous torrents and streams cross the range and ultimately 
feed the main drainage channel in the upper Doab districts. 
The surface soil in most places consists of a thin vegetation 
cover, over which sal and chir forests are found. 
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II. The Sub-Montane Zone 
Immediately below the southern foot of the Slwaliks 
lies the sub-montane zone which is locally termed as ghar 
and corresponds to the bhabhar tract in the districts lying 
on the eastern side of the Ganga. Its width varies 
considerably, being maximum in pargana Bhagwanpur and 
minimum in the northwest of pargana Faizabad. The sub-montane 
tracts which abruptly terminate and merge into the level 
country, are widely traversed by torrents originating in the 
Siwaliks. These streams are seasonal in character and 
become dry during the hot weather, but carry a considerable 
volume of water during the rains, and ultimately feed either 
the Ganga or the Yamuna rivers. The ground is broken by 
innumerable ravines. The surface of this tract is relatively 
even on the western side whereas in the middle and eastern 
portions the submontane tract consists of a series of high 
and broken spurs and plateaux, which terminate rapidly into 
the plains. In this section, the surface soil is light and 
shallow overlying a substratum of stone and boulders which 
frequently emerge over the surface at numerous places. The 
water from the hill streams sink into the bed of the boulders 
to an enormous depth below the ground as a result of which 
the construction of wells is either very expensive orelse 
altogether impossible. The population is very sparce and 
unequally distributed. 
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I I I . The Upland P l a in s or Bhangar Kegion 
The upland p l a in region occupies almost 90 per cent 
of the surface area of the Doab (Fig.6&8), These uplands 
represent the old a l l u v i a l formations and generally occupy 
the ground from 15 to 60 metres above the normal flood 
l e v e l s of the r iver v a l l e y s . The r i v e r channels i n t e r s e c t 
the whole region in to numerous long i tud ina l b e l t s of 
d i f f e ren t s ize and shape. These b e l t s are flanked on e i t h e r 
s ide by broad a l l u v i a l s t r i p s running alongside the r i v e r s . 
These are the only i n e q u a l i t i e s of the vast aggradat ional 
surface which occurs in a s e r i e s of depressions separated 
from each o ther by broad s t r i p s of higher l ands . These have 
i n a sense, turned the region in to a great Doab of Doabs. 
The chief among these secondary Doabs a re the Ysununa-Hindan, 
Hindan-Kali. Kali-Ganga. the K a l i - I s s a n . the Issan-Rind. 
the Karwan-Yamuna. the Yamuna-^engar. the Sengar-Rind, the 
gandu-Ganga. the Ganga-Sasur Khadari . the aasur Khaderi-
Saruna and the Saruna-Yamuna i n t e r f l u v e s . 
IV, The Lowland or the Khadar Region 
As the name i t s e l f impl ies , the khadar cons i s t s of 
the lowlying s t r i p s which flank the r i v e r channels. Khadar 
lands are composed of newer deposi ts brought down by the 
r i ve r s from the adjoining bhangar lands . Major t r a c t s of 
khadar lands are those which occur along Ganga and Yamuna 
r i v e r s , while minor b e l t s occur along the main t r i b u t a r i e s 
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like Hindan. Kall-^Iadi. Kirsunl Nadl, Nim Nadl, Karown. 
Senear Nadl. Sirsa Nadi. Issan Nadi. Rind. Bari Nadl, and 
Saaurkhaderi (Fig 6,8). These belts are generally 
separated from the upland plains by a belt of bhur composed 
of silt, sand and clay. 
The khadar belt of Ganga is much extensive and 
broader than that of the Yamuna because the former occupies a 
sluggish and shallow course, while the latter flows through 
a well-defined and swift channel. The Ganga Khadar acquires 
a maximum width of 26 km in the north-eastern part of 
Kasganj and Aliganj tahsils of Etah district, while a minimum 
width of less than 2 km occur in parts of Bulandshahr, Kanpur, 
Fatehpur and Allahabad districts. 
Yamuna Khadar has a maximum width of nearly 19 km 
in Sikandrabad of Bulandshahr district, while its minimum 
width of nearly 1.0 km occurs in the lower reaches of the 
river in the district of Allahabad. The tract of ravines 
of fairly large size occurs in Agra, Mainpuri, Etawah, Kanpur 
and Fatehpur district. Most of these areas are rendered 
agriculturally useless and are better suited for pastoral 
purposes. Consequently, the khadar region is very thinly 
populated and is mainly inhabited by migratory people. By 
tradition they are also cultivators of vegetables and melons 
which are raised on the peripheral belts of sandy soil and 
are sold in the nearby markets. 
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5. SOILS 
The soil of the Doab may be broadly and conveniently 
studied with reference to each of the physiographic regions 
of the area. Broadly, the soil of the Doab is alluvial 
and forms almost a uniform topography and lithology. 
Geologically, the soils fall into two broad divisions: the 
new alluvium or khadar and the old alluvium or bhangar. The 
former are found in narrow ribbon-like flood plains of the 
rivers and the latter occupy the higher grounds of the 
various interfluves which traverse the Doab, The occurrence 
of different soils in the region is often followed either 
by lack of one property or the other. The minor variation 
in certain properties provides the basis for the classification 
of soil types. 
Despite the broad uniformity of soil types all over 
the Doab, there are certain notable interdistrict variations 
of texture and chemical properties of the soils. In the 
districts of upper Doab, soils are mainly porous, and in 
some places sandy, giving rise to crops not requiring 
retention of a great deal of moisture. The soil of a major 
portion of the central Doab consist of loam. However, the 
soil is occasionally interrupted by dominant alkaline soil 
content mainly in Mathura, Aligarh, Etah, Mainpuri, and 
Etawah districts. The usar soils are generally distributed 
in lowlying and ill-drained areas of the region especially 
in Aligarh and southern districts of the Doab. The soils 
possession with main characteristic features of the arid type 
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are found in Parrukhabad district. This soil is also rich 
in soluble salt, the precipitation is slightly more and 
hence leached saline soil occurs abundantly in this district. 
Another soil zone possessing main characteristic of 
the arid type are found in Kanpur, Patehpur and Allahabad. 
The soils of Kanpur are rich in nitrogen and comparatively 
poorer in phosphate content than in other districts of this 
region. Although the soils of this region are also rich in 
soluble salt, the precipitation here is slightly more and 
hence leached saline or alkaline soils are abundantly found 
in this region. 
The soils of Doab lack particularly nitrogen and 
in general the content of nitrogen varies from 0.03 to 0.15 
per cent. The northern portions of the district of 
Muzaffarnagar are rich in nitrogen, while the districts of 
Meerut and southern parts of Muzaffarnagar are poor in 
nitrogen. However, in Saharanpur, Muzaffarnagar and Meerut 
districts, the soils are deep and generally fertile, with 
some deficiency of phosphorous. These districts also possess 
sandy loam soil, with sin^ gle grained structure and are 
reddish-brown to yellowish in colour. The water table varies 
from 2.4 metres to 4.50 metres below the surface. In almost 
all districts of Doab the vast stretches of alkaline soils 
are generally found in patches of lowlands and are severely 
affected by the injurious salts locally known as usar. kalar 
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or thu r . Consequently these lands are ly ing extensively 
waste and uncul t ivated in almost a l l the d i s t r i c t s of Doab, 
1. Soi l Zones of the Doab 
The Gangetic Alluvium ly ing within the Doab has 
been c l a s s i f i e d by Raychaudhuri into three broad zones, 
namely; (a) l i g h t tex ture s o i l , general ly found in the 
western and upper Doab d i s t r i c t s , (b) medium tex ture s o i l s 
commonly found in the cen t ra l d i s t r i c t s of Doab, and 
(c) heavy s o i l s , mainly found in the lower Doab d i s t r i c t s . 
Here the sands a re predominantly of a f ine r na ture . Broadly 
the s o i l s of the Doab can be put under four categor ies^Fig.9) ; 
i ) Dark-clay s o i l s , 
i i ) Clayey s o i l s , 
i l l ) Loamy s o i l s , and 
iv) Sand s o i l s . 
1.1 Areal D i s t r ibu t ion of Soi ls 
(a) Dark clay s o i l i s predominantly preva len t in 
Saharanpur d i s t r i c t on the sub-montane f r inge . These s o i l s 
contain a high proport ion of clay or s i l t . Most of the 
sulphur and nitrogen and pa r t of the phosphorous in s o i l s are 
found in the organic f r ac t i on . 
Raychaudhuri, S .P , , Agarwal, R.R., Dutta Biswas, 
N,R. Gupta and R.K. Thomas, So i l s of India . 
New Delhi, (1965), pp.315-16. 
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(b) In clayey soils the proportion of clay or 
silt is always high and these soils are quite dark stiff 
clay^ free from particles and are found in natural depression, 
which are found in every district of the Doab, Prom the 
view point of plant root these clay soils are very retentive 
of moisture, so they are quite suitable for rice cultivation. 
(c) The loamy soils are composed of the mixture of 
sand and clay. These soils contain a smaller percentage of 
coarse and fine sand but a large proportion of silt and clay. 
The soil presents a most favourable texture for ordinary 
agricultural operations. All over the Doab region these 
soils are conveniently divided into a few varieties depending 
upon the percentage of sand in the soil. The bulk of the 
cultivated upland consist of loam to clay loams. Major 
portions of upper Doab comprising cultivated upland in 
Saharanpur and Muzaffarnagar contain rich loam and account 
for a little over 22 per cent of the cultivated area. In 
Meerut and Bulandshahr, loamy soil tract is confined to the 
Kali-Ganga interfluve, where it approximately covers an area 
of about 15 to 30 per cent of cultivated land. 
In the central Doab the most common soil is loam 
which is extensively distributed over the expanse of upland 
country between river interfluves. In Aligarh loam tract 
is found extensively in the major part of Atrauli tahail. 
In Mathura district the portions comprising Mat and Sadabad 
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t a h s i l s have these s o i l s but pure loam s o i l i s not p l e n t i f u l 
and vary from loeun to sandy loam. In Agra d i s t r i c t the most 
prevalent s o i l i s loam and in i t s Doab t r a c t the s o i l i s 
r i c h loam. In Etah d i s t r i c t dumat t r a c t occurs south to the 
Kal i nadi . This s o i l t r a c t usual ly forms a s t r i p p a r a l l e l 
to the Ganga-tarai region. In Mainpuri d i s t r i c t one encounters 
a sandy t r a c t and the e n t i r e countryside presents remarkably 
f l a t and slow g rad ien t s . Through the cent re of t h i s d i s t r i c t 
from south-west to sou th-eas t , there runs the cen t r a l loam 
t r a c t . The p reva i l ing s o i l i s good loam a l t e r n a t i n g with 
clay in v i c i n i t y of j h i l s . and mostly infected with reh in 
the waterlogged a r eas . In ?arrukhabad and Etawah d i s t r i c t s , 
the most prevalent s o i l s are loam followed by sandy loam. 
In Etawah d i s t r i c t two broad t r a c t s of loamy s o i l a re found, 
the one loca l ly known as pachar. which i s broken only by sandy 
r idges or by streams l i k e Pandu and Arind and i t s t r i b u t a r i e s . 
The second b e l t i s known as ghar which occupies land between 
the SeniS^ar and the Yamuna covering the port ions of Etawah and 
Bharthana and the bulk of Auraiya t a h s i l . In the south 
another t r a c t known as Kharka occurs where severa l o ther 
c lasses of s o i l s are met with. 
The bulk of these s o i l s in lower Doab d i s t r i c t s are 
mainly influenced by r i v e r s . In Ranpur,along the south-
western edge of Kanpur d i s t r i c t which touches the course of 
the Yamuna, the so i l s are thick black c lay . In the north 
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there exists a narrow strip fairly level tract between 
Ganga and Isan with a light in fertile loam soil. The 
second tract comprises Pandu-Kind interfluve which covers 
the entire length of the district in north south direction. 
The third tract, comprising Rind-Sengar Doab, lies south 
of the latter river,is a broader strip of the country with 
a level tract of loam in the western portion comprising 
Derapur and half of Kharpur tahsil. In Patehpur district 
soil is closely determined by the two great rivers from 
either side of north and south. Along the slopes of the 
Ganga the soil contains a large proportion of sand, locally 
known as bhur. Crossing the water-shed the soil gradually 
changes into loam. Between the fringes along the great 
rivers, the large central tract consists of predominantly 
loam soil. In the north, beyond the Ganga water-shed is a 
high lying tract with a light but fertile soil. This tract 
is one of the most prosperous part of the district. The 
portion comprising doab in Allahabad district is very rich 
and fertile tract and has a similar texture of soils as in 
other parts of the Doab, 
(d) Sandy soils are usually localized in narrow 
belts along the Ganga and Yamuna rivers. With marked absence 
in Saharanpur these Sandy ridges generally originate in a 
irregular series from Muzaffarnagar covering almost all the 
districts of upper and central Doab, down upto Etawah district, 
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1.2 The Lowland or Khadar Soils 
Khadar Soils: These soils are of recent a l luvial 
deposits occupying mainly the lower levels along the vicini ty 
of the main r iver channels. These formations cover almost 
20 per cent of the to ta l area of Doab. The significant 
feature of these deposits is that they are fair ly sandy 
adjacent to the river banks but apart from these in the 
valley of the r ivers i t improves from Sandy-silt to s i l t and 
s i l ty -c lay . The khadar soi ls because of the i r s i tuat ion at 
lower levels are always exposed to inundation and water-
logging. Consequently the entire bel t consisting of these 
soi ls i s assessed as agricul tural ly precarious, and the 
ent i re t rac ts are generally devoted to cul t ivat ion of mi l le ts , 
vegetable and melons. 
6. CLIIUTE 
Climate undoubtedly modifies many physiological 
processes in individuals as well as communities by inducing 
among them either immunity or susceptibility to various 
diseases and whereby influences their temperament, energy, 
capacity for sustained efforts and also finally determines 
to much extent their economic efficiency. Thus, it now 
seems quite desirable to take an overview of the salient 
features of climate and weather conditions by their regional 
variations in the Doab. 
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1 , The Wet and Dry Monsoon 
The region on the whole enjoys tropical monsoon 
type of climate. It is primarily characterized by a rhythm 
of seasons which occur due to the process of interchange 
between south-west and north-east monsoons. This process 
brings about a reversal of prevailing winds seasonally twice 
in the course of a year. In the part of the year, when the 
winds are of continental origin and blow from west to east, 
dry weather conditions prevail. On the contrary, in the 
part of the year when they become oceanic in origin and 
generally blow from east to west, wet conditions prevail. 
Thus the "outblowing" winds set in a period of 'dry season' 
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and the "inblowing" winds bring about a period of 'wet season'j 
2. Distinctive Seasons 
The dry monsoon prevails from November to mid-June. 
During first half of this period the cold weather season sets 
in and continues through November till February, while the 
latter half is the season of hot weather which extends from 
April to middle of June. These two seasons are separated 
by a short transitional period of mild and disturbed weather 
during March. This transitional period is very much 
comparable to 'spring' of the Occident, 
7 Spate, O.H.K, and A.T.A, Learmonth, India and 
Pakistan. London, 1967, pp.52-55. 
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The 'wet -monsoon' being the season of general 
rains, begins from mid-June and continues upto the end of 
September. Its early part is characterized by heavy rains, 
which generally beginsfrom the third or fourth week of June 
and lasts upto the end of September. Thereafter a short 
period of the retreating monsoons sets in and lasts from 
October to the end of November. This is a period of dry, 
gusty winds. As the trees generally shed their leaves 
during this period, it represents the autumn conditions of 
the west. Thus a year in Doab is divisible into four 
seasons. 
a. The Cold Weather Season (December to February) 
b. The Hot Weather Season (March to mid-June) 
c. The Season of Rains (mid-June to September) 
d. The Season of Retreating Monsoon (October and 
November). 
The seasonal variations of temperature are sub-
stantially large. The minimum temperature at some places 
drops down to about 3 G in January and the maximum temperature 
rises to about 44°C in May and June. The months of October 
and November bring with them substantial reduction in 
temperature and serve as the months of transition with spells 
of sultry and fair weather. The weather begins to cool 
appreciably in the third week of November when the average 
temperature is 20°C. December is quite cold with an average 
temperature of 15°C or even a little less. January is 
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undoubtedly the coldest of the months during which the 
lowest temperature of the year is recorded. The mean minimum 
temperature during the month varies from about 5 G in the 
northern parts of the Doab to about 10°G in the southern 
parts while the mean maximum temperature varies within the 
range of 20°C to 25°C. 
During the months of December, January and February 
the weather remains unstable due to western disturbances, 
which are often accompanied with rains of intermittent nature. 
They bri"ng about sudden fall in temperature. However, the 
cloudy weather is only of short duration and normally lasts 
only for a day or two and is followed by clear skies. 
As a general rule severe hot and dry weather 
conditions mark the summer season which begins from April. 
With the close of March the temperatures begin to rise rapidly, 
and the upward trend in temperature continues steadily 
through April into May and June, In the Doab, the maximum 
temperature of the year is recorded in later May or early 
June, Due to mounting temperature and steady fall of mercury. 
8 "Monthly and Annual Normals of Rainfall 
and Rainy Days", Memoirs of the 
Indian Meteorological Department, 
Vol.22, pt.5, Delhi, 1949, pp.152-54, 
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the conditions become more oppressive. As a result in 
the last week of Hay and early June the shade temperature 
in the day across the Doab commonly varies from 58 C to 
44°C, whereas the night temperature ranges between 16°C 
to 19°C, and the relative humidity decreases to about 
42 per cent in April and 39 per cent in May? The mean 
maximum temperature in the upper Doab is about 40 C while 
in the central Doab it is around 41°C. It rises further 
towards south so that it becomes about 42 C in the Lower 
Doab. During the day the winds blow constantly with full 
vigour, imparting intense dryness to the atmosphere. 
These winds are locally known as "loo" and invariably blow 
from northwest, west and south-west. 
However, when the summer season is in full bloom, 
this region comes under the grip of intense movement of 
westerly winds. The force of these winds is liable to 
diurnal fluctuations and usually becomes feeble during 
night hours. But in the afternoon it is at its peak and 
is often associated with dust storms which occasionally 
become very fierce. These dust storms are locally known 
9 Walker, G.T., "Table of Relative Humidity", 
Memoirs of Indian MeteDifoXOjgical. 
Fepartment. Vol.22, pt.3. pp.462-63. 
10 Blanford, H.F., "Hot Winds of Northern India", 
Memoirs of the Indian Meteorological 
Department, Vol.6. No.6. 1886. ~ 
pp.162-63. 
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as andhis. They are normally associated with powerful 
squalls of short duration not lasting for more than an 
hour and occasionally bring a little rainfall which 
barely exceeds 5 cm. The amount of rainfall always 
remains meagre because the moisture is subject to evaporation 
before reaching the ground. Though the sudden shower 
brings some relief from the unbearable heat, the 'diseases 
of dust increase' as the little rain reaches the ground. 
12 The incidence of cholera and smallpox generally acquires 
1 3 its peak between April and May. 
Towards the end of June the monsoon 'bursts' 
and brings relief from the heat of the summer. Though 
sometimes the onset of the monsoon may be as late as July 
or it may withdraw for some considerable period, the 
abruptness of its onset is first experienced over the 
eastern section of the Doab. In lower Loab it normally 
arrives by the middle of June, but in the central and 
upper Doab it does not arrive earlier than the end of the 
third or fourth week of June. With the advent of the 
monsoon the conditions undergo a remarkable change and 
the day temperatures immediately drop to a considerable 
'11 Blanford, H.F., Climate and Weather of India. 
Cylon and" Burma, London, 1889f p»81. 
12 Spate, O.H.K. and A.T.A. Learmonth, India and 
P a k i s t a n (1967) , p . 5 3 . 
13 Deutschmann, 2 . , "The Ecology of Smal lpox" , i n 
S t u d i e s i n Disease Ecology. ( E d r . ) , 
J.M.May, New York, 1961, p . 8 . 
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extent. With the approach of the monsoon the wind veers 
to the east and, till the rain actually breaks, the 
weather becomes more oppressive. But when the rainy 
season sets in fully the weather becomes fairly cool. 
During this period, owing to the excessive humidity, there 
is but little difference between the day and night 
temperatures. In the last weeks of June the mean maximum 
day temperature drops to about 39.5°C at Aligarh and at 
Allahabad it is about 37.5°C. 
During July and august rainfall occurs generally 
in spells which are separated by rainless intervals of a 
few days or sometimes a week or even a fortnight. August 
is normally the rainest month of the season and receive 
nearly 50 per cent of the total rainfall. Almost 85 per cent 
of the total annual rainfall is received in the four-month 
period from June to September. As the monsoon current 
becomes feeble in September, the rainfall is much reduced 
and the rainless intervals become longer. The relative 
humidity, however, remains high, and averages about 
82 per cent. The usually high temperatures combined with 
bright sunshine and fairly high humidity make the weather 
oppressive and promote the outbreak of a number of diseases. 
As such it is one of the most unhealthy periods of the year. 
14 Walker, G.T., "Monthly and Annual iJormals of 
Relative Humidity", loc. cit., pt.3, 
1914, pp.462-65. 
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Fig.10-12 shows that the r a i n f a l l decreases in 
general from southeast to northwest, but a t the same time 
there i s a steady increase in the amount of r a i n f a l l near 
the Siwaliks in Saharanpur d i s t r i c t . The r a i n f a l l during 
the rainy season a t Allahabad i s only 86,55 cm but a t Kanpur 
ly ing a t a d is tance of about 180 km to the west i s about 
75 cm and continues to decrease gradually westwards to become 
about 60 cm a t Agra and 48 cm a t Aligarh. But th i s trend 
gets somewhat reversed under the ef fect of orography. The 
signs of t h i s r eve r sa l begin to appear from Mzaffarnagar 
where the r a i n f a l l increases to about 70 cm. Then fur ther 
15 
nor th , i n Hard war, i t i s about 107 cm.-^  
During the r e t r e a t i n g monsoon when the temperature 
r i s e s abruptly and the ground i s s t i l l wet and water has 
co l l ec ted in ponds and low lying a r ea s , and the r e l a t i v e 
humidity i s high, the season i s opreasive and there i s 
outbreak of a number of d i seases . Malarial fever i s common 
and frequently breaks out in epidemic form. Cholera and 
dengue are also not uncommon. In fact t h i s season i s 
character ized by "the re turn of condit ions more congenial 
for housef l les which spread dysentery. Observations of 
15 Clark, K.G.T,, "The Viss i tudes of the 
Summer Rainfal l of the Indo-Gangetic 
P l a i n and the Assam Valley", Geography. 
Vol .17 , p t . 4 (1932), p .287. 
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GANGA-YAMUNA DOAB 
WINTER RAINFALL 
NOVEMBER*FEBRUARY. 
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GANGA-YAMUNA DOAB 
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Petermann also explain the fact tha t warmer seasons have 
inherent condit ions for the favourable growth of cholera . 
The disease follow a regular course, ascending rapidly from 
May and reaching i t s peak in the month of August and then 
descending abruptly in a s imi la r way t i l l November and 
t h e r e a f t e r upto the month of i^ ay the diseases remain in 
ra the r dormant S t a t e . I t i s also f a i r l y observed that 
October remains qui te s t icky t r a n s i t i o n a l month , when the 
17 r a i n i s not absolutely over and the cold weather not se t in , 
therefore considered most unhealthy periods of the yea».Fig . l3 . 
Gradually the cold weather season begins to r e - e s t a b l i s h 
i t s e l f over the Doab. The general p a t t e r n i s towards the 
re-establ ishment in the north of the cool season p a t t e r n a f t e r 
f i r s t two weeks of the month of October, and the rea f t e r i n 
the month of November there i s a sharp drop of temperature 
1 R though the sky i s s-Bftzi general ly c l e a r . Thus, as a r u l e , the 
weather remains fine and c l ea r with c loudless skies t i l l the 
end of December, The f igures of r a in obtained during October 
and November for the various p a r t s of the Doab hardly exceed 
3 cm. The r a i n f a l l experienced during these two months 
16 Petermann, "f-lap of the Br i t i sh I s l e s Elucidat ing 
the Population Based on the Census of 
1841", (London, 1949) as c i ted by 
Gi lbe r t , E.W., "Pioneer Maps of Health 
and Disease in England", GeoiE;raphical Jour. , 
Vol.124, p.12 (1958), p .179. 
'17 Spate , O.H.K. e t a l , op. c i t . , (1954), p .47 . 
18 Ibid (1954),p.48 
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together follows a general pattern of increase from west 
to east, at Aligarh it is atout 1.9 cm, at iitah 2.3 cm and 
at Farrukhabad it increases upto 3.0 cm. Though quite 
insignificant in amount, this rainfall is highly valuable 
for the germination of rabi crops^Fig.ll. 
The months of September and October are also found 
to be peak periods of cholera. Similarly distress from 
peptic ulcer is most common during spring and fall, which 
happens to be the period of changing weather. The highly 
cold weather and the associated cold waves in the month 
of December and January are usually accompanied with high 
incidence of respiratory disorders, pneuwonia, and increased 
cases of tuberculosis in large areas of Doab, 
CHAPTER 
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CHAPTER I I I 
SOCIO-CULTURAl AND DEMOGRAPHIC BACKGROUND 
OP GANGA-YAMUNA DOAB 
Essentially, the geographical and sociological 
aspect of this research in proceeding discussion is concerned 
with such bases which ojr«-providing accommodation to metho-
dological formulations and logical explanation for these 
relevant or basic fac ts . Therefore, i t i s considered here 
necessary to present a reflect ion of social and demographic 
history of the people in order to perceive indication of the 
kinds of social problems which were previously and presently 
existing in the Doab, Since "population i s considered as 
the point of reference from which a l l other elements are 
observed" and"that a l l facts of the research in geography 
singly and collectively derive significance and meaning"and 
because "number, densit ies and qual i t ies of the population 
provide the essential background for a l l geography". Therefore, 
the present study is providing brief picture of the 
sociological order and prevailing character is t ics of the 
population in the region and whereby i t i s trying to highlight 
same sal ient points from which various angles of this research 
could be viewed. 
Trewartha, G.T., "A Case for Population Geography", 
Annals Association of American Geographers. 
Vol.43, Part 2, 1953, p .85. 
I . SOCIO-CULTUfiAL PERSONALITY 
Cultural P l u r a l i t y 
From times immemorial, t h i s reg ion has been a 
c r u c i b l e of numerous ethnic groups. The middle Ganga-Valley 
formed the meeting ground of the two great p r e - h i s t o r i c 
2 
people , v i z . , the Mediterranean - Armenoids and the Mundas. 
The fus ion of these two d i f f e r e n t races developed a mixed 
cu l ture comprising p r i n c i p a l t r a i t s of the Munda and 
Mediterranean c u l t u r e s . The slow but steady miscegenation 
produced a cul ture having a mixture of the Dravidian, Indo-
Aryan and pre-Aryan elements? 
Aryan c i v i l i z a t i o n may be cred i ted with the 
in troduct ion of 'Verna* system i n the s o c i e t y which was 
aimed a t preserving the i d e n t i t y of the conquerers from the 
conquered. Under the system, the people were divided in to 
four c a s t e s , v i z . , Brahmins,Kchatriyas, Vaiahya and Sudras. 
Brahmins were considered to be the most sublime so that the 
Aryans, who Aryanised everything beceune Brahmins and headed 
the c a s t e ridden s o c i e t y . The use o f s p e l l s and chants for 
the cure of d i s e a s e s and improvement i n one ' s l o t are common 
feature of t h i s s o c i e t y . The r e s u l t i s that the bulk of the 
Singh, R.L, , "Evolution of Set t l ements in 
t h e Middle Ganga Val ley", National 
Gegg. Jour, of India . V o l . 1 , Part 2 , 
1955, p . 7 1 . 
Baden-Powell, B.H,, V i l l a g e Communities i n 
I n d i a . London, 1899, p . 4 9 . 
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population is still ignorant, illiterate, superstitious 
and old taboos are overwhelming in the society. The masses, 
particularly those living in villages, regard innovations, 
even today with scepticism, suspicion and dislike. 
The Aryan settlement was followed by the development 
of ancient Hindu civilization which later on, was much 
influenced by the religious philosophies of Budhism and 
Jainisffl. Then elements of Muslim culture began to appear 
on the social scene of the area and by the close of 18th 
century they became widely and strongly deep rooted in the 
socio-cultural setup of the region. The most significant 
outcome of the impact of Muslim culture was the emergence 
of a new Hindustani language known as 'urdu'. The development 
of Sikhism, before the decay of Mughal Empire introduced 
another religio-cultural element into the already pluralistic 
society of the area. Later the elements of western society 
entered into the cultural setup with the establishment of 
British rule over India. After having attained freedom 
from the British rule it was felt and badly realized that 
ignorance and poverty are existing in the roots of society. 
Thereafter it was claimed that steady birth rate, shortages 
of basic food-atuffs as well as growing unemployment are 
grinding the whole society. It is also gradually lowering 
the already poor standards of living in the Doab and 
consequently elsewhere in the country. 
Religion and Way of Living 
However, the Doab has a composition of multi-
religious society. The followers of all principal religions, 
namely, Hinduism, Islam, Christianity, Sikhiam, Budhism and 
Jainism are found in various proportions in the population 
of the region. Hindus are by far the most numerous. The 
caste system still strongly practised among Hindus, it plays 
an important role everywhere, more especially in rural areas. 
Brahm.in is an undisputed religious head thereby^ i^s a sort 
of divinity and seems to shape all ends of the Indian 
society and with his wearisome reiteration he hashopefully 
forwarded to explain everything that needs explanation", 
even if it may be concerned with individual fate or health 
of the people. Thus, the large sections of the population 
who have remained socially almost defunct and stationary and 
economically deserted in the society are found as the 
consequent effect of the old religious and ethical attitude 
of the caste divided community in the Doab. Because in due 
course of time the way of fixation of castes and their 
position in respect of economic as well as other functional 
classes in the society has much ruled the conditions of 
poverty and the resultant poor healths owing to economic 
deprivation in this study area. 
Monier Williams in E.A.H, Blunt, Report; 
United Provinces of Agra and Oudh. 
Census of India, 1911, Vol.15, 
pt.1, p.109. 
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Family, Cultural Life and Marriage Cuatoms 
Family alone stands as a basic component of the 
society. Its foundation root lies in the society, and its 
existence remains very important for both rural and urban 
areas. In major parts of the Doab Joint family system 
plays a pivotal role in both rural and urban societies, but 
in the latter, individual family (composed of only parents 
and minor children) system is gradually gaining ground, 
while in the former, joint family still holds principal 
place in the society. 
Still Joint family is the main characteristic 
featureiaiherural Doab and also seems to play much significant 
and important role in urban areas. In average Doab family 
it plays an important role in the socio-economic life of 
the village community. It is still a dominant force of 
social control, economic progress and ritual performance. 
Marriage is regarded as natural and necessary; and 
usually arranged by the head of the family or the elders. 
But in urban areas marriage is somewhat quite lately performed, 
often maintained primarily on personal choice. In general, 
the early marriages are very common among the village 
communities. In lower casteswhich comprise large sections 
of Hindu community, early child marriages are very common 
feature of the society. Thus special causes which contribute 
to high infant mortality in the Doab are marriage customs. 
il8 
So in consonance with old cuatome of early marriage, child-
bi r th commonly takes place before woman is physically mature 
and this usually combined with primitive handling of the 
mother as well as other insanitary conditions seriously 
jeopardize her health and ultimately that of the child. 
Thus, if the child survives the pre-natal and 
natal chances of congenital debi l i ty and the r isks of child 
b i r th , i t i s exposed to the dangers of death in the early 
months of l i f e from diarrhea or dysentery. I t i s estimated 
that over 40 per cent of infant deaths occur in the f i r s t -
week af ter b i r th and over 60 per cent in the f i r s t month. 
Besides these, female child is mostly neglected and male child 
i s given due care and protection therefore large number of 
deaths that occur in largely vil lage society are generally 
female sufferers. 
Standard of Living 
The region i s agricul tural ly self -suff ic ient but 
by world standards i t i s nutr i t ional ly poor and backward. 
Owing to a large stagnation in the economy the region i s 
quite poor in the standard of l iving of the people. As a 
consequence of regional disparity there exists a sharp 
contrast between the rural and urban standards of l iv ing. 
Due to cumulative effect of various factors and the i r 
significant role in shaping socio-economic environment and 
the resultant mode of l iving i t i s now well established that 
113 
poverty is very common among different ethnic classes and 
in various groups of the population of the Doab. 
Consequently, food grains constitute nearly 
82 per cent of the total food consumption, the total intake 
of calories hardly exceeds 2000 mark. The people of this 
region are not only insufficiently clothed but are also 
inadequately sheltered against inclimencles of weather 
conditions. The poverty-strucken are therefore highly 
vulnerable to diseases and ailments and are less active in 
improving their lots and in facing the external challenges 
of the outside world. 
Sickness, Method of Cure and Superstitions 
Majority of the people are highly conservative and 
superstitious. Fortunes and misfortunes to them are the 
reflections of the pleasure and wrath of the gods and 
goddesses. Thus in the event of outbreak of an epidemic^ 
people usually do not rush for medical help but to the 
priests or tantrloa seeking their help in pacifying the wrath 
of the gods or countering the evil designs of ghosts and 
spirits so that the epidemic may be checked. It is only 
after these efforts fail that they turn to a vaid. hakeem 
or doctor but by then it becomes too late to save the patients, 
Even today, there is a large section of population which 
adhere its faith in magic, divination, chants and spells, 
which are freely employed to ward off disease. 
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I I . DEMOGRAPHIC PERSONALITY 
One of the most s t r i k i n g phenomenon of the Doab 
i s t h e r a p i d and a c c e l e r a t i n g growth of i t s p o p u l a t i o n . 
With an a g r a r i a n base of economy t h i s r e g i o n i s now p a s s i n g 
through dynamic s t a g e of demographic e v o l u t i o n owing to a 
p r e c i p i t i o u s d e c l i n e i n m o r t a l i t y due to improved h e a l t h 
measures and s a n i t a r y c o n d i t i o n s d u r i n g mid-century and 
t h e r e a f t e r i n r e c e n t decades . 
Growth of P o p u l a t i o n 
During the e i g h t decades of the p r e s e n t cen tu ry 
the g e n e r a l p o p u l a t i o n of Doab has grown from 14,452,277 to 
35 ,131 ,547 pe r sons g i v i n g an i n c r e a s e of about 143.09 p e r cen t . 
This growth h a s , however, not been s teady o r con t i nuous . 
The growth of p o p u l a t i o n has fol lowed a t h r e e phased c o u r s e : 
The f i r s t phase of p r o g r e s s i v e d e c l i n e i n l i n e wi th a l l 
Ind ia p a t t e r n l a s t e d f o r two decades from 19OI to 1921 and 
was c h a r a c t e r i z e d by widespread a t t a c k s of epidemics and 
f amines . Then dur ing the t w e n t i e s the p o p u l a t i o n e n t e r e d the 
s t a g e of recovery and by I931 i t not only made up t h e l o s s e s 
of the p a s t decades but a l s o emerged t o g e t a s l i g h t edge 
ove r the p o p u l a t i o n of 1901. This phase of growth which was 
the r e s u l t of improved h e a l t h s e r v i c e s and e l i m i n a t i o n of 
semi-famine c o n d i t i o n s , l a i d down t h e founda t ion of the 
t h i r d phase of r e l a t i v e l y f a s t growth. 
21 
Continued improvements in hea l th s e r v i c e s , 
espec ia l ly a f t e r independence, caused the death r a t e s to 
decl ine s t ead i ly whi le , despi te family planning campaigns, 
the b i r t h r a t e s continued to be high. Consequently, the 
populat ion went on increasing rapid ly and s t ead i ly during 
the t h i rd phase. However, the d i s t r i c t w i s e d i s t r i b u t i o n of 
growth was highly uneven. I t had wide range of va r i a t i ons 
from about 40 per cent to a l i t t l e over 89 per cent during 
1981. Kanpur d i s t r i c t recorded the highest increase of 
89.20 per cent , whereas Mathura d i s t r i c t had the minimum of 
59.50 over 1901 populat ion. Generally very high percentage 
occurred in those d i s t r i c t s which had big urban cen t r e s , 
whereas low percentage occurred in d i s t r i c t s having small 
urban cen t r e s . This means tha t o ther fac to rs a f fec t ing 
the growth of populat ion being equal , u rban i sa t ion has caused 
the populat ion to increase a t a f a s t e r r a t e . The d i s t r i c t w i s e 
d e t a i l s of growth of genera l , r u r a l and urban populat ion 
alongwith r a t e s of frrowth for the two decades of I96I-I971 
and I97I-I98I are given in Table i< . i f l i -Fig. i4. 
General D i s t r i bu t ion and Density 
Because of the agra r i an base of the economy the 
bulk of the populat ion i s concentrated in ru ra l areas over 
the p l a in s of the Doab, As the p l a i n area comprises nearly 
81 per cent of the t o t a l land and over th i s expanse the 
d i s t r i b u t i o n in the comparative respects to both ru ra l and 
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GANGA-YAMUNA DOAB 
DISTRIBUTION OF RURAL & URBAN POPULATION 
IN 
SETTLEMENTS & TOWNS WITH 1000 & ABOVE 
I 
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Table I 
Percentage Dis t r ibu t ion of Rural and Urban Populat ion 
t o Total Populat ion during 
1961-1981 
D i s t r i c t 
Total 
Rural 
Urban 
Percentage of Rural and 
Urban Populat ion to 
Total Populat ion 
1961 1971 1981 
Decennial 
Differences 
(-i-Increaae/ 
-Decrease) 
1 . Saharanpur 
2. Muzaffarnagar 
3 . Meerut 
4. Bulandshahr 
5. Aligarh 
6. Mathura 
Agra 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
100.00 
7 7 . 0 0 
2 3 . 0 0 
100 .00 
8 6 . 6 2 
13 .38 
100 .00 
7 9 . 4 1 
2 0 . 5 9 
100 .00 
87 .35 
12.65 
100 .00 
87 .35 
12.65 
100 .00 
8 3 . 2 3 
16.77 
100 .00 
6 4 . 1 3 
35 .87 
100 .00 
7 6 . 5 0 
2 3 . 5 0 
100 .00 
8 6 . 1 4 
13 .86 
100 .00 
7 5 . 7 4 
2 4 . 2 6 
100.00 
8 6 . 6 7 
13 .37 
100 .00 
8 6 . 6 7 
13 .33 
100.00 
8 3 . 5 1 
16 .49 
100 .00 
6 3 . 3 9 
36 .61 
100 .00 
7 2 . 8 4 
2 7 . 1 6 
100 .00 
7 8 . 2 2 
2 1 , 7 7 
100 .00 
6 7 . 2 4 
3 2 . 7 6 
100 .00 
80 .66 
19 .33 
100.00 
80 .66 
19 .33 
100.00 
7 8 . 8 4 
2 1 . 1 5 
100.00 
61 .84 
38 .15 
- 0 0 . 5 0 
••-00.50 
- 0 0 . 4 8 
^ 0 0 . 4 8 
- 0 3 . 6 7 
+03 .67 
- 0 0 . 6 8 
+ 0 0 . 6 8 
- 0 1 . 6 1 
+01 .61 
+ 0 0 . 2 8 
- 0 0 . 2 8 
- 0 0 . 7 4 
+00 .74 
c o n t d 
- 3 . 6 6 
+ 3 .66 
- 7 . 9 2 
+ 7 . 9 1 
- 8 . 5 
+ 8 . 5 
- 6 . 0 1 
+ 6 . 0 0 
- 5 . 1 7 
+ 5 . 1 7 
- 4 . 6 7 
+ 4 . 6 6 
- 1 . 5 5 
+ 1.54 
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Table (Contd, 
8 . Etah 
9 . Mainpuri 
lO.Farrukhabad 
11.Etawah 
12.Kanpur 
13 .Fa tehpur 
14.Allahabad 
T 
R 
U 
T 
H 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
Ganga-YEimuna Doab T 
S o u r c e : 
R 
U 
100.00 
90.57 
10.43 
100.00 
92.62 
07 .38 
100.00 
88.95 
11.05 
100.00 
90 .93 
09.07 
100.00 
59.00 
41.00 
100.00 
96.02 
3.98 
100.00 
81.79 
18.21 
100.00 
83 .58 
18.21 
100.00 
90 .18 
9.82 
100.00 
91.56 
08.44 
100.00 
89 .09 
10.91 
100.00 
90.21 
09.79 
100.00 
57.20 
42.80 
100.00 
94.37 
5 .63 
100.00 
81.54 
18.46 
100.00 
82 .09 
17.91 
100.00 
84.52 
15.48 
100.00 
88 .92 
11.07 
100.00 
83.84 
16.15 
100.00 
85 .20 
14.79 
100.00 
53.51 
46 .48 
100.00 
90.80 
09.19 
100.00 
79 .52 
20.47 
100.00 
74.77 
25.22 
-00 .19 
+00.19 
-01 .06 
^-01.06 
- 0 0 . 1 4 
+00.14 
-00 .72 
+00.72 
-01 .80 
+01.80 
-01 .65 
+01.65 
-00 .25 
+00.25 
- 0 0 . 9 8 
+00.98 
- 5 . 6 6 
+5.66 
- 2 . 6 4 
+2.63 
-5 .25 
- 5 . 2 4 
-5 .01 
+5.00 
- 3 . 6 9 
+ 3.68 
- 3 . 5 7 
+3.56 
- 2 . 0 2 
+2.01 
- 7 . 3 2 
+7.31 
C a l c u l a t i o n s a r e based on d a t a ob ta ined from 
t h e P r o v i n c i a l Tab les , Census of I n d i a , 
Genera l P o p u l a t i o n T a b l e s . S e r i e s - I . P t . I I - A . 
1961, 1971 and 1981. 
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urban sec to rs of populat ion was not uniform. Therefore 
according to census of 1981 r u r a l populat ion stood a t 
74.77 per cent , while urban populat ion shared only 25.22 
per cent in the e n t i r e Doab, As a r e s u l t of steady Increase 
the densi ty increased from 481.4 in 1971 to 602 persons per 
square kilometre in 1981. Since the whole populat ion of the 
region i s shared by fourteen d i s t r i c t s and 56 t a h s i l s having 
a t o t a l area of about 38,376 square ki lometre . Thus, the 
densi ty as was worked out to be 602 persons per square 
k i lometre , which i s Just double of the S t a t e average of 300 
persons per square k i lometre . 
The densi ty of populat ion tends to increase eastwards 
and northwards and thus r e f l e c t s a d i r e c t c o r r e l a t i o n with 
the general d i s t r i b u t i o n p a t t e r n of r a i n f a l l and a g r i c u l t u r a l 
resources . In addi t ion to t h i s , l oca l r e l i e f and physical 
environment i s a lso reveal ing some int imate r e l a t i onsh ip with 
the d i s t r i b u t i o n of dens i ty^see F ig .15 . 
I t may be observed from Table I I t h a t in 1981 the 
h ighes t densi ty per square kilometre was found in Meerut 
708 to be followed by 6o6 persons per square kilometre in 
Kanpur and 594 personsper square kilometre in Agra. In the 
upper Doab r e l a t i v e l y improved a g r i c u l t u r e and rapid 
urbaniza t ion have been playing a s ign i f i can t r o l e as de t e r -
minants of density so t h a t , in add i t ion to Meerut the 
d i s t r i c t s of Muzaffarnagar (545), Bulandahahr (542), and 
12G 
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Table II 
Distr ibution of Density of Population in the Doab by 
Dis t r i c t s , during 1951 to 1981 
Di t r i t Population Density per square kilometre 
1951 1961 1971 1981 
373 478 
424 545 
566 708 
424 542 
421 513 
341 409 
482 594 
352 418 
339 397 
358 458 
334 408 
489 6o6 
306 379 
405 523 
Ganga-Yamuna Doab 271 326 401 499 
S o u r c e : Adapted from Censua Handbooks. 1951 and 1961, 
and P r o v i s i o n a l P o p u l a t i o n Tables (Supplementary) 
S e r i e s I , Pape r I , 1971 and Genera l P o p u l a t i o n 
T a b l e s , 1981, S e r i e s 22 , P t . I I - A , Census of 
I n d i a , p p . 3 8 - 5 7 . 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Saharaxtpur 
Mu zaffarnagar 
Meerut 
Bulandshahr 
Aligarh 
Mathura 
Agra 
£tah 
Mainpuri 
Parrukhabad 
Etawah 
Kanpur 
Patehpur 
Allahabad 
246 
289 
294 
297 
304 
249 
309 
258 
238 
259 
231 
312 
224 
281 
293 
335 
451 
348 
385 
284 
385 
292 
271 
298 
262 
383 
249 
326 
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Saharanpur (478) did also have notably high densities. In 
the central Doab the densities ranged between 594 and 397 
persons per square kilometre. Aligarh with a density of 
513 persons per square kilometre was second to Agra in this 
section of the Doab. In the lower Doab only Fatehpur had 
a low density (379 persons per square kilometre), otherwise 
both Kanpur and Allahabad were quite densely populated with 
densities of 6o6 persons per square kilometre and 523 persons 
per square kilometre respectively,see^ Fig.16 and 17. 
The progressive growth of population alongwith 
higher pace of urbanization have highly affected the range 
of inter district variations in such densities. Since the 
pace of urbanization is conspicuously faster in the 
industrially developed areas of the Doab, therefore much 
urbanized districts of the region are showing relatively 
high range of densities, while the rural districts seem to 
show comparatively less range of population density. It may 
be formulated that density per square kilometre varies in 
direct proportion to urbanization. It may thus inevitably 
be found that in highly urbanized districts like Agra, 
Kanpur, Meerut and Allahabad it has recorded notably high 
increases from 482 to 594, 489 to 6o6, 566 to 708 and 405 
to 523 persons per square kilometre respectively in decadal 
years from 1971 to 1981. 
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Rural-Urban Composition 
Though the propor t ion of r u r a l populat ion has 
declined gradually in successive decades, i t accounted for 
the overwhelming percentage of 74.77 in 1981. In 1901 the 
propor t ion of r u r a l population was 84.72 per cent thus in 
ru ra l percentages the decl ine was worked out nearly 9.95 
per cent p o i n t s . But i f we assess ove ra l l increase in 
ru ra l populat ion during eight continuous decades, i t shows 
a tremendous increase of about 113.25 per cent , whereas in 
urban areas i t r eg i s t e red remarkable growth of 276.75 per cent 
across the whole Doab. This means t h a t the growth of urban 
populat ion was higher by about 163.52 per cen t , which i s 
more than one and half times higher than the ru ra l populat ion. 
This ind ica tes a r e l a t i v e l y low gain in r u r a l sec t ions of the 
populat ion and high magnitude of u rbaniza t ion which took 
p lace during t h i s per iod. This was of course desp i t e the 
l a rge sca le demotion of urban centres of the e a r l i e r decades 
i n 1961 due to change in the d e f i n i t i o n of a town and c i ty 
adopted for the census enumerations. 
I t would be seen from the Table I I I t ha t the r a t e 
of growth during 80 years varied considerably among the 
d i s t r i c t s . I t ranged from a high of 196,08 per cent i n 
Kanpur to a low of 102.24 per cent in Mathura. In upper 
Doab besides Meerut which exclusively recorded highest r a t e 
(201.17 per c e n t ) , o ther high growth d i s t r i c t s were 
Muzaffarnagar, Saharanpur and Bulandshahr having r a t e s of 
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158.85, 154.61 and 106.85 per cent r e spec t ive ly . In the 
c e n t r a l Doab almost a l l the d i s t r i c t s r eg i s t e red high 
increase with r a t e s ranging between 168.65 and 102.24 
per cen t . Besides Agra which recorded the highest r a t e 
(168.7 per c e n t ) , o ther d i s t r i c t s of r e l a t i v e l y high growth 
were Etawah, Btah, Farrukhabad with 115.54, 114.85 and 
113.21 per cent r e spec t ive ly . The growth was h ighes t i n 
the lower Doab. I t was as high as I96.O8 in Kanpur and 
153.20 per cent in Allahabad, while the th i rd d i s t r i c t , 
namely, Patehpur, too , i t was no l e s s than 122 per cent . 
Rural Populat ion 
The most s i gn i f i can t fea ture of the growth of the 
r u r a l populat ion i s evenness of i t s d i s t r i b u t i o n over wide 
areas of the Doab, In the r u r a l populat ion, the majority 
of the d i s t r i c t s recorded an increase higher than the 
r eg ion ' s average. The growth of r u r a l populat ion during 
the f i r s t two decades of the twent ie th centuiy saw 
unprecedented decl ine in a l l the d i s t r i c t s . But t he rea f t e r 
i t continued to grow a t a r e l a t i v e l y rapid r a t e . The trend 
of acce l e r a t i on was however, temporarily re tarded during 
the f o r t i e s due to cont inuat ion of Second World War and the 
p a r t i t i o n of the country because of the r e s u l t a n t ef fec t of 
the large number of people who had migrated to Pakis tan and 
from Pakis tan to India . By the beginning of the s i x th 
decade when the p a r t i t i o n turmoil was almost over, the growth 
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not only regained its pace "but also kept on accelerating. 
The details of growth and growth rates during the eight 
successive decades are set out for each district separately 
in Table IV.,and see Fig.18. 
Urban Populat ion 
There has been considerable increase in the t o t a l 
urban populat ion during eighty years from I90I to 1981. 
During t h i s period i t recorded an increase of about 276.76 
per cent across the whole Doab. The d i s t r i c t w i s e break-up 
shows considerable v a r i a t i o n from one d i s t r i c t u n i t to o ther . 
The highest increase was recorded in Kanpur d i s t r i c t , where 
i t was as high as 694.80 per cent while Mathura recorded the 
lowest increase of only 130.2 per cent during these yea r s . 
The uneven, and i t s f l uc tua t i ng nature of growth 
i s t he c h a r a c t e r i s t i c fea ture of the dynamics of the urban 
popula t ion , which i s confirmed by the s t a t i s t i c a l d e t a i l s 
of the growth of urban populat ion decade by decade for each 
of the d i s t r i c t s i s given in the Table V, and see Fig.l9&20. 
On the bas i s of general trend of growth, the 
fourteen d i s t r i c t s may conveniently be grouped under three 
c a t e g o r i e s : The f i r s t category comprises the d i s t r i c t s of 
Meerut, Agra, Maiitpuri, Btawah and Kanpur where the dec l ine 
in the urban populat ion occurred only in the f i r s t decade 
(I9OI-I91I) of the century and t he r ea f t e r the populat ion 
recorded almost continuous increase t i l l 198I. The d i s t r i c t s 
135 
GANGA-YAMUNA DOAB 
PERCENTAL GROWTH OF POPULATION 
1901 - 1981 
25 0 
I, I I I I 
25 
_J 
75 100 
INDEX 
ABOVE 201 COPER CENT 
196 08-201 17 >> " 
159 II - 168 65 .. 
153 2 0 - 1 5 8 85 .. 
^116 0 0 - 1 2 2 87 M 
^ ^ I i 3 0 j - 115 54 V 
106 8S - 107 92 " 
BELCW 103 00 •• 
^3 
FIG J 8 
GANGA-YAMUNA DOAB 
PERCENTAGE VARIATION 
OF 
URBAN POPULATION 
BY DISTRICTS 
1901- 1961 
25 0 
I I I I I I 
25 
i _ 
50 75 100 
—J I I 
BELOW 20 PER CENT 
SOURCE Of DATA DISTRICT CENSUS HAND BOOKS,1961 
• ^ . • 
FIG ( 9 
137 
GANGA-YAMUNA DOAB 
DISTRIBUTION OF URBAN POPULATION 
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Table IV 
Variation of Rural Population by Districts in 
the Doab from 190I to 1981 
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D i e t r i e t / C e n s u e 
Y e a r s 
1 
1 , S a h a r a n p u r 
1901 
1911 
1921 
1951 
1941 
1951 
1961 
1971 
1981 
2 , M u z a f f a r n a g a r 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
5 . Meeru t 
1901 
1911 
1921 
R u r a l 
P o p u l a t i o n 
2 
8 4 4 , 4 0 9 
8 0 5 , 0 9 8 
385 ,397 
8 3 6 , 2 9 0 
9 1 3 , 1 6 0 
1 ,016 ,085 
1 ,243 ,387 
1 ,572 ,027 
1 ,940 ,032 
7 4 1 , 0 9 9 
6 9 3 , 9 0 2 
6 8 0 , 3 8 4 
7 5 9 , 9 5 2 
8 8 2 , 0 0 0 
1 ,016 ,552 
1 , 2 5 3 , 7 8 8 
1 ,552 ,474 
1 ,773 ,346 
1 , 2 6 5 , 2 0 0 
1 ,265 ,686 
1 ,241 ,945 
I n t e r c e n s a l V a r i a t i o n 
A b s o l u t e P e r c e n t a g e 
3 
- 39 ,311 
- 4 6 , 7 0 1 
-^ 7 7 , 8 9 3 
+ 7 6 , 8 7 0 
+102 ,925 
+227 ,302 
+328 ,640 
+368 ,005 
- 4 7 , 1 9 7 
- 1 3 , 5 1 8 
+ 7 9 , 5 6 8 
+ 1 2 2 , 0 4 8 
+134 ,552 
+237 ,236 
+298 ,686 
+220 ,872 
486 
2 3 , 7 3 8 
4 
- 4 . 7 
- 5 . 8 
+ 1 0 . 3 
+ 9 . 2 
+ 1 1 . 3 
+ 2 2 . 4 
+ 2 6 . 4 
+ 2 3 . 4 
- 6 . 4 
- 1.9 
+ 11 .7 
+16 .11 
+ 1 5 . 3 
+ 2 3 . 3 
+ 2 3 . 8 
+ 14 .2 
+ 0 . 0 4 
- 1.08 
Mean 
D e c e n n i a l 
Growth 
5 
- 5 . 6 
- 5 . 0 
+ 11 .4 
+ 13 .0 
+ 14 .7 
+ 1 9 . 3 
+ 2 7 . 2 
+ 2 6 . 9 
- 7 . 8 
- 1.6 
+ 12 .7 
+ 18 .1 
+ 1 5 . 6 
+ 1 8 . 3 
+ 2 4 . 7 
+ 2 0 . 4 
+ 1.4 
- 0 . 3 
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Table IV (Gontd. 
3 . Keerut (contd ) 
1931 1,313,325 71,377 + 5.75 > 6.9 
1941 1,535,217 -^221,892 ^16.89 +18.4 
1951 1,781,541 +246,625 +16,04 +20.3 
1961 2,154,166 ^-372,625 +20.90 +18.9 
1971 2,549,967 +395,801 +18.4 +24.1 
1981 3,099,021 +549,054 +21.53 +25.7 
4 . Bulandshahr 
1901 952,356 
1911 956,076 + 3,720 + 0.4 - 1.3 
1921 912,933 - 43,143 - 4.5 + 5.0 
1931 962,005 + 49,072 + 5.4 + 6.6 
1941 1,106,867 +144,862 +15.1 +15.9 
1951 1,266,446 +159,581 +14.1 +13.9 
1961 1,517,515 +251,069 +19.5 +15.8 
1971 1,796,935 +270,420 +18.4 +19.3 
9^81 1,897,175 +100,240 + 5.57 +13.3 
5 . Aligarh 
1901 982,452 
1911 975,925 - 6,527 - 0 .7 - 2.9 
1921 879,783 - 96,142 - 9.9 - 8.9 
1931 972,843 + 93,060 +10.6 +10.4 
1941 1,128,372 +155,529 +16.0 +17.1 
1951 1,253,988 +125,616 ^.11.1 ^12.4 
1961 1,478,577 +224,589 +17.9 +14.4 
1971 1,734,798 +256,221 ^-17.3 +19.6 
1981 1,978,120 +243,322 +14.02 +20.3 
contd, 
14U 
Table IV (Contd ) 
6. Mathura 
1901 
1911 
1921 
1951 
1941 
1951 
1961 
1971 
1981 
7. Agra 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
8. Etah 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
624,804 
538,085 
508,972 
540,632 
655,216 
727,592 
891,652 
1,077,512 
1,223,735 
824,348 
791,329 
682,665 
756,797 
911,346 
1,003,529 
1,194,154 
1,463,402 
1,760,594 
751,138 
764,432 
727,621 
746,362 
860,494 
986,006 
1,176,560 
1,416,712 
1,568,584 
- 86,719 
- 29,113 
+ 31,660 
+114,584 
+ 72,376 
+164,060 
+185,860 
+146,223 
- 33,019 
-108,664 
+155,049 
+153,049 
+ 91,683 
+1,091,683 
+190,625 
+297,192 
- 13,294 
- 36,811 
+ 18,741 
+114,132 
+125,512 
+188,554 
+242,152 
+151,872 
-13.9 
- 5.4 
+ 6.2 
+21.2 
+ 11.0 
+22.6 
+20.8 
+ 13.6 
- 4.0 
-13.7 
+10.9 
+20.5 
+ 10.1 
+ 19.0 
+22.5 
+20.30 
+ 1.8 
- 4.8 
+ 2.6 
+ 15.3 
+ 14.6 
+ 19.1 
+20.6 
+ 10.7 
-14.0 
- 5.7 
+ 7.9 
+20.8 
+ 12.5 
+ 17.4 
+20.4 
+ 19.9 
- 3.7 
- 9.6 
+ 13.4 
+23.0 
+ 16.0 
+24.0 
+24.0 
+24.8 
+ 0.9 
- 4.8 
+ 3.7 
+ 14.4 
+ 14.2 
+ 15.6 
+ 20.9 
+ 17.6 
Table IV (Contd, 141 
1 
Mainpuri 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
10. Farrukhabad 
1901 
1911 
1921 
1951 
1941 
1951 
1961 
1971 
1981 
11. Etawah 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
776,152 
749,112 
696,843 
695,129 
808,581 
918,616 
1,093.735 
1,323,512 
1,533,388 
782,308 
763,301 
789,199 
763,926 
830,081 
952,776 
1,151,990 
1,387,028 
1,631,125 
736,910 
695,740 
666,098 
673,299 
795,854 
869,594 
1,074,931 
1,306,008 
1,481,626 
- 27,040 
- 52,269 
- 1,714 
^113,452 
-^110,035 
^175,119 
+229,777 
•^  209,876 
- 15,007 
* 28,102 
+ 24,727 
+ 66,155 
^-122,698 
+199,214 
+238,038 
+244,077 
- 41,170 
- 29,642 
+ 7,201 
+122,555 
^ 73,740 
+205,337 
+231,077 
+175,618 
- 3.5 
- 7.0 
- 0.2 
+ 16.3 
+ 13.6 
+ 19.1 
+21.0 
+ 15.9 
- 1.9 
- 3.7 
+ 3.3 
+ 8.7 
+ 14.8 
+20.9 
+20.4 
+ 17.6 
- 5.6 
- 4.3 
+ 1.1 
+ 18.2 
^ 9.3 
+23.6 
+21.5 
+ 13.5 
- 3.8 
- 6.2 
+ 0.2 
+ 16.4 
+ 13.9 
+ 18.8 
+ 22.2 
+ 19.5 
+ 2.8 
- 4.8 
+ 4.5 
+ 8.8 
+ 14.3 
+ 18.5 
+20.2 
+ 22.9 
- 5.8 
- 3.5 
+ 1.7 
+ 18.4 
+ 9.9 
+21.8 
+22.5 
+ 19.8 
Table IV (Contd ) 
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1 ± 
1 2 . Kanpur 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
1 3. Fatehpur 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
14. A l lahabad 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
1,040,859 
951,833 
923,352 
959,532 
1,058,672 
1,220,482 
1,405,062 
1,713,901 
1,994,548 
649,687 
648,782 
625,133 
656,636 
763,066 
861,348 
1,030,183 
1,206,346 
1,386,040 
1,272,767 
1,266,078 
1,217,362 
1,277,175 
1,512,665 
1,682,125 
1,994,412 
2,395,175 
3,000,566 
- 89,026 
- 28,481 
<- 36,181 
^ 99,140 
•»-l6l ,810 
^174,580 
>308,839 
^^  280,647 
905 
- 23,649 
* 31,503 
-H06,430 
^ 98,282 
^-168,835 
+176,163 
+179,694 
- 6,689 
- 48,716 
+ 59,813 
+235,490 
+169,458 
+312,289 
+400,763 
+605,391 
- 8.6 
- 3.0 
+ 3.9 
+ 10.3 
+ 15.3 
+ 15.1 
+22.5 
+ 15.4 
- 0.1 
- 3.6 
+ 5.1 
+ 16.2 
+ 12.9 
+ 19.6 
+ 17.9 
+ 15.1 
- 0.5 
- 3.9 
+ 4 .9 
+ 18.4 
+ 11.2 
+ 18.9 
+20.1 
+25.27 
- 9 .3 
+ 0.6 
+ 5.5 
+28.4 
+ 24.6 
+22.8 
+25.8 
+22.1 
- 1.4 
+ 3.6 
+ 5.6 
+ 17.2 
+ 12.6 
+ 18.1 
+ 19.9 
+20.9 
- 1.6 
- 4 .3 
+ 6.2 
+21.5 
+ 13.0 
+ 19.3 
+20.5 
+28.2 
Source : Based on Data from P r o v i n c i a l Tab les , 
Census of I n d i a , Genera l PoTPulation T a b l e s . 
3 e r i e s - I , P t . I I - A ' , 1961, Igvl and I g ^ T 
o o CO 
CQ 
(D 
T3 
C<5 
O 
0) 
« 
a o 
o o 
•H 
Ha 
o a 
I I ' -
fl OS 00 
u a 
o 
o o 
O 09 O 
o+» (r« 
•H O-r-
(0 ^ 
•H +> 
^ (D 
Oj -H 
> O 
0) 0) 
aJ+» 
+> 
o 
P4 
• ^ OlTN 
cr>-p o^ 
•^ o <\j 
O O T -
o 
•H 
Vl 
+i 
00 
•H 
P 
r-
oo 
i n 
<\j 
+ 
vX> 
(T" 
"«*• 
+ 
O^ 
CTi 
CM 
CNJ 
+• 
C\J 
o 
«" 
•f 
i<^ 
VO 
C\J 
+ 
CsJ 
OO 
C\i 
+ 
o 
vo 
• « " 
+• 
00 
(X 
•" 
1 
00 
VJO 
cri 
1 
u ?< 
& 
cl g 
J 
cd 
CO 
'— 
i n 
vo 
vo 
CV) 
+ 
i n 
t ^ 
C^ 
•f 
CO 
c-
o 
t<^ 
4-
C^ 
vo 
1 
•^ 
r-
* 
t-
<r< 
<\j 
• f 
vo 
CO 
T * 
•• 
O 
c\i 
1 
00 
i n 
7 
a 
1^ 
CO 
<H 
ta 
.3 
s 
Cvj 
' -
\o 
t -
" < * • 
+ 
t<> 
OJ 
00 
•t' 
o^ 
<\J 
vo 
• ^ 
•f 
CO 
-^-
—^ 
•f 
KN 
00 
KN 
-f 
CM 
i n 
CM 
4-
CM 
CM 
^ 
-f 
K^ 
"^ 
•t' 
t>-
t~-
1 
+> 
2 
O 
« 
S 
<^^  
CM 
vo 
xi-
T — 
4-
""t 
•St 
VO 
+ 
CM 
CO 
i n 
CM 
-^  
o 
, -
i 
o 
y -
T — 
•V 
KN 
O 
CM 
•f 
«-
• ^ 
T — 
^ 
O 
00 
1 
r~ 
cr» 
1 
j:1 
05 
Xi 
OQ 
T3 
0} 
H 
r< PP 
•* 
cr> 
o 
t -
r— 
• ^ 
VO 
CO 
i n 
+ 
^^ 
•^ 
o 
t<^ 
4-
O 
^-
i 
i n 
03 
T " 
4-
00 
CM 
CM 
4-
t<^ 
C3^  
4" 
*-
r j -
1 
' -
KN 
7 
^ 
;< 
S) 
•H 
H 
<< 
i n 
CM 
O 
t<> 
•^ -
4-
CM 
"<* 
i n 
+ 
cr» 
i n 
CO 
T — 
4-
C-
CM 
1 
" t 
00 
T — 
+ 
CM 
(T> 
•— 
4-
CM 
i n 
T " 
+• 
cn 
vo 
1 
CM 
"Sj-
a 
u J 
4 * 
1 
VO 
VO 
r-
VO 
t n 
4-
O 
00 
CM 
4-
CTv 
O 
C-
CM 
4-
CM 
• * 
t n 
4-
CM 
CM 
<^^  
4-
vo 
cr» 
CM 
+ 
oo 
o 
CM 
4-
CTi 
•<1-
4-
•^ 
CM 
1 
g 
t)D 
<< 
t -
O 
i n 
i n 
T -
4-
vo 
vo 
00 
+ 
o 
f<^ 
CM 
4' 
vo 
CTi 
4^  
r<^ 
v~ 
T — 
4-
cr» 
oo 
4" 
CO 
^ 
^ 
+• 
i n 
" t 
1 
o 
i n 
1 
xi 
03 
+> M 
00 
i n -
cri 
i n 
C\J 
4^  
i n 
vo 
i n 
4-
vo 
O 
O 
•* 
4' 
OO 
i n 
^-
4-
vo 
C^ 
»— 4^  
i n 
i > 
^-
4^  
i n 
vo 
4-
t n 
i n 
4' 
<X) 
CO 
1 
•H 
U 
S 
§* 
•H 
^ 
s: 
cr. 
c~-
a» 
• " s l -
T — 
* 
t<> 
S 
4^  
CTi 
' -
CTi 
T -
4-
t<> 
CM 
4^  
i n 
T -
*r— 
4' 
00 
<r> 
4-
<7^  
CM 
*— 4-
"^i-
CM 
1 
o 
00 
1 
CD 
rO 
^ 
Jd 
g 
h 
OS 
PtH 
o 
CM 
00 
vo 
CM 
^ 
VO 
^r~ 
00 
4-
O 
«-
CM 
K> 
4-
• ^ 
vO 
-V 
r-
i n 
^-
+ 
CM 
o 
CM 
4-
00 
r-
4-
t -
•«t 
+ 
CTv 
r-
1 
Xi 
03 
+> pq 
r— 
00 
'4-
crv 
vo 
4-
n-
i n 
K\ 
4-
CM 
T — 
^ 
t n 
4-
t -
i n 
rn 4-
vo 
^ 
i n 
4-
cn 
VO 
<r> 
+ 
CM 
CM 
—^ 
V 
t<> 
00 
4" 
VO 
CM 
1 
fH 
5J 
0) 
W 
CM 
CM 
CM 
OO 
CM 
4" 
CM 
i n 
cr> 
4-
CM 
• ^ 
CO 
VO 
4-
tf> 
O 
^-1 
vo 
CO 
4. 
i n 
vo 
KN 
4-
o 
00 
T — 
4-
vo 
<^^  
' 
CM 
t o 
CM 
1 
u SJ 
P4 
0) 
+> ol 
P^  
KN 
•^ 
i n 
i n 
CM 
4' 
l<> 
CM 
""t 
4-
CM 
ro 
CM 
CM 
M 
tf^ 
y -
CM 
4^  
K> 
CM 
CM 
4-
00 
a^ 
tf\ 
* • 
vo 
"«<• 
^" 4-
cr> 
vo 
1 
vo 
t -
1 
•o 03 
Xi 
s 
a H 
H 
< 
'<t 
vo 
r-
vo 
c~-CM 
"* 
i n 
vo 
4-
r-
CM 
y -
tf\ 
4-
vo 
O 
CM 
T—' 
4-
cr> 
vo 
T -
CM 
4-
O 
cr> 
00 
CM 
•• 
O 
vo 
t o 
X — 
4' 
t o 
o 
vo 
1 
• ~ 
-^l-
o 
7 
A3 
03 
O 
« 
% 
g 
03 
H 
1 
c6 
ci> 
143 
n 
a> H 
A3 
03 
en 
a 
o 
•H 
+» 03 
H 
:J 
• 
T — 
00 
C7^  
9 - * 
•O 
a OS 
*— 
c~-p cr> 
o (^ 
H 
g 
(D 
A 
«> 
e 
•»-
t « 
«-
kO 
<7^ 
^» 
• k 
OS 
•H 
^ti 
OQ C 
a> M 
H 
,Q V l 
^ O 
OD 
H 0 03 CQ 
•H a 
o a O o 
•H 
> * 
o<< h 1 P 4 M 
M 
d • 
o+» 
_^ f^ 
•d 
0) •> 
CD T -
C0 1 
A3 m 
0) 
OS -H 
+» ^ « 
03 a> 
CO 
<s 
o 
o 
144 
in the second group, conaists of Saharanpur, Etah, Farrukhabad 
and Allahabad. In these districts the decline in the urban 
population continued for two decades (1901-1921) and it was 
only after 1921 that it began to increase steadily. The 
third group consists of those districts where the growth has 
been rather irregular during all these 80 years. It includes 
the districts of Muzaffarnagar, Bulandshahr, Aligarh, Mathura 
and Patehpur. The urban population of these districts 
declined during the first two decades (1901 to 1921) then 
increased during the nezt three decades (1921 to 1951) to 
decline again during 1951 to 1961 decade, and thereafter 
continued to increase steadily. 
Relative Growth of Urban Population 
During the period under study the general pattern 
of growth has been one of comparatively high increase in 
urban population and a relatively low increase in rural 
population. As a result the region profoundly had met with 
important paltry shares in the urban population which though 
apparently quite negligible yet in terms of development and 
economic growth in the sectors of non-agrarian economy,is 
regarded to be quite significant. However, it will be seen 
from the Table VI that during eight decades the rural(Fi°»2l), 
population increased by 115,235^  whereas the urban population 
increased by 276.75 per cent and the total population increased 
by 137.90 per cent. High increase in the rural population 
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Table VI 
Percentage Dis t r ibu t ion of Rela t ive Growth of 
General, Rural and Urban Populat ion 
in the Doab by D i s t r i c t s (1901-1981) 
Dis 
1. 
2 . 
3 . 
4 . 
5 . 
6. 
7 . 
8 . 
9 . 
10. 
1 1 . 
12. 
13. 
14. 
t r i c t 
Saharanpur 
Muzaffarnagar 
Meerut 
Bulandshahr 
Aligarh 
Mathura 
Agra 
£tah 
Mainpuri 
Farrukhabad 
Etawah 
Kanpur 
Patehpur 
Allahabad 
Rela t i ' 
General 
Popula t ion 
1901-1981 
154.61 
158.85 
201.17 
106.85 
113.99 
102.24 
168.65 
114.85 
107.92 
114.21 
115.54 
196.08 
122.37 
153.20 
ve Growth of 
Rural 
Populat ion 
1^61-1981 
129.75 
139.32 
144.94 
99.21 
101.35 
95.86 
113.57 
108.83 
102.10 
108.50 
101.06 
91.63 
113.34 
135.75 
Urban 
Populat ion 
1901-1981 
258,72 
266.53 
476.13 
146.22 
170.92 
130.17 
361.60 
155.01 
258.98 
149.65 
268.16 
694.79 
282.18 
255.40 
Ganga-Yamuna Doab 137.90 113.23 276.75 
Source: Calculat ions based on the data obtained 
from the General Populat ion Tables. 
S e r i e s - 1 , Pa r t II-A, Census of India , 
1961 and 1981. 
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RURAL URBAN 
GANGA-YAMUNA DOAB 
RELATIVE PERCENTAL GROWTH 
OF 
RURAL & URBAN POPULATION 
I 9 0 I - I 9 8 I 
JAROVE I4C - r M R CE 
I 3 5 7 5 - I 3 9 32 
| l28-75- l23 75 
( H 3 3 4 - ( I 3 "^ 7 
)I08 50-10883 
]lOI 0 6 - 1 0 2 10 
^ ^ 9 5 8 6 - 9 9 2 
| - • 1 BELOW 92 0 0 
SOURCE: BASED ON DISTRICT CENSUS HAND BOOKS AND 
PROVINCIAL TABLES, I96lf 1971 AND l9ei.tUCKN0W FIG 2LI 
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was recorded in Meerut (144.94 per cent), Muzaffarnagar 
(139.52 per cent), Allahabad (135.75 per cent) and Saharanpur 
(129.75 per cent), while relatively low increase was recorded 
in Kanpur (91.63 per cent), Mathura (98.86 per cent), 
Mainpuri (97.67 per cent) and Bulandshahr (99.21 per cent). 
In urban population on the other hand the highest growth of 
about 695 per cent was recorded in Kanpur. Meerut, and Agra 
were other high growth districts with growth rates of about 
476 and 362 per cent respectively. Mathura (130.O per cent), 
Bulandshahr (146,22 per cent) and Farrukhabad (149.65 per cent) 
were the main low growth districts. In the remaining 
districts the percentage range varied between 282.18 per cent 
in Fatehpur and 155.01 per cent in Etah, while in Etawah, 
Muzaffarnagar, Saharanpur, Mainpuri, Allahabad and Aligarh 
it was respectively 268, 266, 258, 258, 255 and 170 per cent. 
Literacy 
Literacy has been p e r s i s t e n t l y low i n the Doab. 
I t w i l l be seen from the Table VII tha t the percentage of 
l i t e r a t e s was only 31.87 in 1981. Though a low percentage 
by any s tandard, i t indicated an increase of 112 per cent 
over the 1901 f igure of 15.0 per cent . The increase has 
been more phenomenal in case of female l i t e r a c y which was as 
low as 4.96 per cent in 1901. In the eighty year period 
i t r eg i s t e r ed an increase of 26o per cent to become 17.84 
in 1981. Male l i t e r a c y , though always higher than female 
l i t e r a c y , increased a t a much slower pace from 20.24 per cent 
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i n 1901 and to 43.67 per cent in 1981 showing a gain of 
about 116 per cen t . Almost s imi l a r has been the case in 
the r u r a l and urban sec to r s of the popula t ions . The 
d i s t r i c t w i s e d e t a i l s of v a r i a t i o n with male/female break-up 
are given in Table VII, while Table VIII shows the d i s t r i b u t i o n 
of ru ra l /u rban and male/female percentages of l i t e r a c y among 
the d i s t r i c t s ^ s e e Fig.22. 
Sex Ratio 
The sex - s t ruc tu re of the Doab's populat ion has been 
very remarkable for a high deficiency of females which has 
been general ly increas ing since 1901, from decade to decade. 
The Doab has been chronical ly suffer ing from female deficiency 
and the r a t i o between the two sexes has r a the r been chiefly 
an outcome of r e l a t i v e l y high death r a t e s among females. 
The female deficiency would have probably been more 
aggravated had i t not been countered to some extent by 
r e l a t i v e l y low female morta l i ty in the higher age-group of 
50 years and. over. The s t a t i s t i c a l d e t a i l s of decennial 
v a r i a t i o n s of sex composition have been se t out , for e ight 
decades, i n the Table IX. 
I t may be seen from Table IX tha t the aex - ra t io has 
declined continuously s ince 1961. Owing to t r a d i t i o n a l 
neglect of female babies , the r a t e of surv iva l of g i r l s was 
r e l a t i v e l y low compared to that of male i s sue . The r e l a t i v e 
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Table IX 
Sex Composition of P o p u l a t i o n i n Ganga-Yamuna Poab 
(1901 to 1981) 
Ths Doab'a 
All District of Doab Year Male Female 
Sex Ratio 
Ganga-Yamuna Doab 1901 7 ,669,245 6 ,785,032 885 
1911 7 ,472,156 6,191,484 829 
1921 7 ,174 ,066 6,015,726 839 
1931 7 ,683 ,230 6 ,510 ,413 847 
1941 9 ,052,714 7 ,738,891 855 
1951 10,452,725 8,935,470 855 
1961 11,720,791 10,634,735 908 
1971 14,476,076 12,914,542 892 
1981 18,149,140 15,301,097 843 
Aggregate 1901 to 1981 93 ,850 ,143 81,025,390 864 
Source : General P o p u l a t i o n T a b l e s , U t t a r P r a d e s h , 
P a r t I I , Census of I n d i a , 196I , 1971 and 
1981, V o l , 1 5 , (Al lahabad , I964) A - I I , 
V a r i a t i o n of P o p u l a t i o n , p p . 1 4 5 - 4 7 . 
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s c a r c i t y of females i s a s i g n i f i c a n t fea ture of the r eg ion ' s 
demographic scenar io . 
Age S t ruc ture 
The Doab populat ion i s character ized by a high 
propor t ion of low age groups and very low percentage of 
higher age groups. The typ ica l populat ion pyramid with a 
broad base and a f a s t taper ing top ind ica tes t h i s phenomenon. 
I t w i l l be seen from the Table X tha t 39 per cent of the 
populat ion was under 15 years and about 56 per cent of the 
populat ion belonged to the ac t ive ly working age groups of 
16 to 60 yea r s , while the e lder ly persons of 60 years and 
over accounted for about 6 per cent in 1961. The f i r s t 
decennial age group 0-9 by far exceeded a l l o ther groups and 
accounted for as high a percentage as about 30.64 in 1960-1971. 
The d i s t r i b u t i o n of t h i s age group over the e n t i r e Doab i s 
considerably uniform as indicated by highest pos i t i ve and 
negative devia t ions of 2.16 and 1.12 per cent po in t s from 
the regional average r e spec t ive ly , as may be seen in 
P i g , 2 3 . The proport ion of the age group 10-19 var ied from 
19.58 to 22.38 per cent and accounted for one- f i f th of the 
t o t a l populat ion. This group was a lso uniformly d i s t r i b u t e d . 
Fig.23 shows the d i s t r i c t w i s e d i s t r i b u t i o n of t h i s age 
group in the Doab. 
According to Sundburgs' c r i t e r i a n the Doab 
populat ion i s highly progress ive as the proport ion of under 
GANGA-YAMUNA DOAB 
AGE STRUCTURE 
BY DISTRICTS 
1971 
CANr.A rAMUNA O^Af 
O m 2X> fO 
J5 
SO'JMCE : DATA BASED ON ECONOMIC TABLES, UTTAR PRADESH, 
SERI£S-2l,PART n-B( l ) CENSUS OF INDIA, I97l 
FIG - 23 
15; 
Table X 
Percentage Dis t r ibu t ion of Decennial Age Groups 
in Total Populat ion by D i s t r i c t s 
in Ganga-Yamuna Doab in 
1971 
D i s t r i c t 
1 
0 - 9 
2 
Decennia l A/2:e Grout)s 
10-19 20-29 30-39 
3 4 5 
40-49 
6 
50-59 
7 
60 
and 
o v e r 
8 
1 . Saharanpur 
2. Muzaffarnagar 
3 . Meerut 
4. Bulandshahr 
5 . A l i g a r h 
6. Mathura 
7 . Agra 
8. Etah 
9. Mainpuri 
lO.Farrukhabad 
11.Etawah 
1 2.Kanpur 
13 .Fa tehpur 
U . A l l a h a b a d 
29.34 
31.45 
29.62 
30.31 
30.64 
32.06 
30.99 
31.34 
30.42 
30.16 
32.40 
29.28 
30.14 
30.74 
21.70 
21.76 
22 .38 
21.53 
20.28 
20.59 
21.96 
19.58 
20.58 
20.54 
20.28 
21.03 
20.49 
20.65 
15.25 
13.77 
14.63 
13.78 
14.42 
13.95 
14.87 
14.42 
14.66 
14.79 
14.49 
16.05 
14.28 
14.75 
11.44 
11.54 
11.31 
11.43 
11.83 
11.85 
12.12 
12.38 
12.91 
12.76 
13.32 
12.88 
12.85 
12.47 
9.19 
8.91 
9.11 
9.00 
9.29 
9.12 
8 .73 
9.07 
9 .13 
9.38 
8.91 
9.63 
9.46 
9.16 
6.31 
6.08 
6.24 
6.59 
6.57 
6.26 
5 .68 
6.34 
6.11 
6.22 
5 .98 
5.97 
6 .33 
6.25 
6.77 
6.49 
6.71 
7.36 
6.97 
6.17 
5.65 
6.87 
6.19 
6.15 
5.62 
5.16 
6.25 
5 .98 
Ganga-Yamuna Doab 30.64 20.95 14.58 12.15 9.15 6.22 6.32 
Ut ta r Pradesh 29.56 20.43 14.72 12.55 9.52 6.45 6.77 
Source; Calculat ions based on the data obtained 
from Economic Tables. U t t a r Pradesh. 
S e r i e s - 2 1 , Pa r t II-B ( 1 ) , Census of 
Ind ia , 1971. 
J5b 
f i f t e e n s i s more than three times the propor t ion of 50 years 
and over. This means tha t the number of p o t e n t i a l parents 
would increase s t ead i ly and would tend the populat ion to 
a t t a i n enormous magnitude in near fu ture . The proport ion of 
the populat ion under the age group of 20-29, which i s 
comparatively l e s s productive economically than demographically 
ranged from 13 to 16 per cent among the d i s t r i c t s giving an 
average of 14.58 per cent for the Doab. Kanpur was the 
highest percentage d i s t r i c t with 15.25 per cent of the 
popula t ion in the age group followed by Saharanpur, while 
the lowest percentage, tha t i s , 13.77 per cent was found in 
Muzaffarnagar. 
The group of 30-39 years of age, which i s expected 
to be one of the most productive groups both economically 
and demographically was uniformly d i s t r i bu t ed over the 
d i s t r i c t s of the region as the va r i a t i on range was from a 
maximum of 12.91 per cent in Mainpuri to a minimum of 11.31 
per cent in Meerut giving an average of 12.15 per cent for 
the Doab. 
The two decennial age groups, namely 40-49 and 
50-59 a re economically more productive but tend to be leas 
productive demographically. The percentage of populat ion 
in the former age group i s l e s s than 9.00 only in th ree 
d i s t r i c t s , namely, I»tuzaffarnagar (8.91 per c e n t ) , Agra (8.73 
per cent) and Etawah (8,91 per c e n t ) , while in remaining 
eleven d i s t r i c t s i t va r i e s in a range between 9,63 and 9.00 
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per cent and with having a regional average of about 9.13 
per cent. Above this regional average only six districts 
of the Doab stood high and in this respect lower Doab 
districts, namely, Kanpur (9.63 per cent), Fatehpur (9.46 
per cent) and Allahabad (9.16 per cent) have found notable 
percentage whereas in the upper Doab only Saharanpur (9.19 
per cent) and in the central Doab Aligarh (9.29 per cent), 
as well as Farrukhabad (9.38 per cent) have shown higher 
percentages. On the other hand, the percentages of the 
latter age group i.e. 50-59 varied within 5.68 to 6.59 giving 
an average of about 6.22 per cent for the Doab. Bulandshahr 
had the highest percentage of 6.59 and was closely followed 
by Aligarh (6.57 per cent) whereas Agra with 5.68 had the 
lowest percentage. 
The broad age group of 60 and over, usually known 
as the slab of superannuated persons accounted for about 
6,52 per cent on the average. This average was fairly 
evenly distributed among the districts because the inter-
district variations ranged between -<-1.14 and -1.16 from the 
regional average. 
The relative distribution of various age groups 
strongly indicated the fact that the population of the Doab 
was not only notably young but would continue to remain so 
for a number of decades. This means that Doab shall have to 
feed increasingly large numbers and to provide gainful 
employment to a large number of new entrants to the work force 
J5o 
every year. Consequently, the region is likely to face 
acute food problem and the people will suffer from 
inadequate food supply and would become highly vulnerable 
to various diseases. 
Work Force 
In the Doab, more than one- thi rd or (34.64 per cent) 
of the populat ion i s returned as workers, whereas 52.26 
per cent of the populat ion i s entered as non-workers in the 
census of I96I . Similar ly during the following decade, i . e . , 
1971, about 29.57 per cent of the populat ion was reported 
as workers, while 70.43 per cent as non-workers. The 
proport ion of workers dropped fu r the r in 1981 and was 
reported to be l e s s than one- third or 28,05 per cent of the 
t o t a l populat ion while the non-workers across the whole Doab 
accounted for 71.95 per cent . This of course has a marked 
effect on the economy of the people because most of the 
dependents are chi ldren and old people. The percentage 
d i s t r i b u t i o n of workforce and dependent members of the 
populat ion for the years I96I, 1971 and 1981 are given in 
Table XI. 
Occupational s t r uc tu r e 
During the long period of eight decades Doab 
witnessed profound occupational changes. The predominance 
of a g r i c u l t u r a l occupations are s t i l l e s tab l i shed fact and 
new non-agr icu l tu ra l a c t i v i t i e s seem to be growing though 
slowly but s t e a d i l y . 
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Agricultural Occupations 
Despite the fact, the economy of Doab is 
characterised by the predominance of agriculture among the 
nine major occupational classes categorized by the Indian 
census. On the average about 50 per cent of the workers 
are engaged in cultivation and other agricultural pursuits, 
while the rest of it is represented by many non-agricultural 
activities. In this region the percentages of agriculturists 
increase gradually southwards. The districts of lower Doab 
have the highest proportion of agricultural occupations in 
the region, whereas the minimum percentage is found in the 
upper Doab comprising the districts of Saharanpur, Muzaffarnagar, 
Meerut and Bulandshahr. This trend of regional distribution 
of agricultural occupation compares fairly well with the 
pattern of distribution of urban and rural population. 
Non-Agricultural Occupations 
An examination of Table XII shows that the 
proportion of non-agricultural means of livelihood has 
dropped considerably during three decades under study. 
Despite steady urbanization, there is a faster increase in 
the percentage of agricultural occupations in ten major 
districts of the Doab, while in the remaining other four 
districts particularly those like Kanpur, Agra, Meerut and 
Allahabad which are highly urbanized, the percentages in 
three successive decades have shown steady decrease from 
J62 
Table XII 
Di s t r ibu t ion of Agr icu l tu ra l and Non-Agricultural 
Occupations in Ganga-Yamuna Doab by D i s t r i c t s 
(I96I - 1981) 
Di 
1 . 
2 . 
5. 
4 . 
5 . 
6 . 
7 . 
s t r i c t 
1 
S a h a r a n p u r 
T o t a l 
R u r a l 
U r b a n 
2 
T 
R 
U 
M u z a f f a r n a g a r T 
Meeru t 
B u l a n d s h a h r 
A l i g a r h 
llllathura 
Agra 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
P e r c e n t a g e o f A g r i c u l -
t u r a l O c c u p a t i o n s t o 
T o t a l P o p u l a t i o n 
1981 
3 
18 .61 
17 .74 
0 . 8 7 
2 0 . 0 6 
18 .37 
1.69 
14 .29 
13.15 
1.14 
18.14 
1 7 . 1 3 
1.01 
17 .96 
17 .10 
0 . 8 6 
1 8 , 4 8 
17 .67 
0 .81 
1 3 . 3 8 
13 .04 
0 . 3 4 
1971 
4 
18 .75 
18 .25 
0 . 5 0 
3 0 . 0 5 
29 .11 
0 . 9 4 
14 .63 
1 4 . 1 2 
0 .51 
1 9 . 0 3 
1 8 . 3 8 
0 . 6 5 
18 .56 
18 .22 
0 . 3 4 
19 .06 
18 .79 
0 . 2 7 
14 .15 
1 3 . 8 7 
0 . 2 8 
1961 
5 
1 5 . 6 6 
1 5 . 1 8 
0 . 4 8 
18 .54 
18 .15 
0 . 3 9 
1 5 . 5 3 
14 .77 
0 . 7 6 
2 2 . 3 6 
2 . 8 8 
0 . 4 8 
1 8 . 7 3 
1 8 . 4 9 
0 . 2 4 
2 4 . 7 8 
2 4 . 5 7 
0 . 2 1 
15.51 
1 5 . 2 3 
0 . 2 8 
P e r c e n t a g e of Non-
A g r i c u l t u r a l Workers 
t o T o t a l P o p u l a t i o n 
1981 
6 
8 .79 
4 . 2 6 
4 . 5 3 
8 .83 
4 . 7 0 
4 . 1 3 
13 .86 
5 . 8 9 
7 . 9 7 
8 . 0 8 
4 . 1 2 
3 .96 
8 . 9 4 
3 . 8 2 
5 . 1 2 
9 . 6 4 
4 . 8 4 
4 . 8 0 
14 .34 
4 . 4 9 
9 .85 
c o n t d . 
1971 
7 
1 1 . 5 2 
5 . 2 6 
6 .26 
9 . 1 0 
6 .11 
2 . 9 9 
2 1 . 1 9 
10 .94 
10 .22 
8 . 1 7 
5 . 3 5 
2 . 8 2 
9 . 3 7 
5 . 0 8 
4 . 2 9 
9 . 1 2 
5 . 0 2 
4 . 1 0 
13 .39 
4 . 0 4 
9 . 3 5 
1961 
8 
1 8 . 3 0 
11 .44 
6 . 8 6 
15.31 
11 .75 
3 .56 
18 .12 
12.31 
5 .81 
11 .45 
8 . 2 0 
3 .25 
12 .71 
8 .35 
4 . 3 6 
10 .67 
5 . 9 0 
4 . 7 7 
1 5 . 2 0 
5 . 4 7 
9 . 7 3 
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Table XII (Contd, 
8 
8 . 
9 . 
10 . 
1 1 . 
1 2 . 
1 5 . 
14. 
Btah 
Mainpuri 
Parrukhabad 
Btawah 
Kanpur 
Pa tehpur 
Al lahabad 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
R 
U 
T 
fi 
U 
T 
R 
U 
T 
R 
U 
Ganga-Yamuna Doab T 
Source : 
R 
U 
23.16 
22.09 
1.07 
22.10 
21,56 
0 .54 
22.59 
21.69 
0.90 
20 .68 
20,05 
0 .63 
14.16 
13.51 
0.65 
26.12 
25.45 
0.67 
20.58 
20.10 
0 .48 
19.29 
18.47 
0.82 
C a l c u l a t i o n s 
t h e Economic 
23.45 
23.12 
0 .33 
22.75 
22.46 
0 ,29 
27,01 
26.62 
0,39 
26.70 
21.93 
4 .g7 
5.21 
4.77 
0.44 
25.24 
22.58 
2.66 
23.96 
23.27 
0.69 
20.12 
19.18 
0.94 
24 .78 
24.49 
0.29 
24,61 
29.39 
0 ,22 
25,71 
25.39 
0.32 
26 .03 
25 ,88 
0.15 
21,35 
20 .73 
0.62 
35,61 
35,48 
0 ,13 
33.70 
33.44 
0,26 
25.35 
25.00 
0.35 
5 .18 
2 .28 
2.90 
5.14 
2.86 
2 ,28 
6,42 
2,75 
3 .68 
5.79 
2,65 
3.14 
14,39 
2 ,28 
2.11 
8.07 
6.29 
0.12 
11.98 
4.96 
7.02 
9.24 
4.01 
5 .23 
8.56 
3.16 
5.40 
. 4 .95 
3.10 
1.85 
6.60 
3.92 
2 .68 
5 .13 
2.79 
2.34 
15.23 
2.70 
12.53 
5.25 
4 .19 
1.06 
10.29 
5 .38 
4.91 
9.86 
4 .79 
5.07 
based on the da t a ob t a ined from 
T a b l e s . U t t a r P r a d e s h , S e r i e s - 2 1 
7 .98 
5 .33 
2.65 
7.77 
5.79 
1.98 
7.76 
4 .70 
3.06 
9 .18 
4 .63 
4.55 
16.85 
3.95 
12.90 
6.52 
5.16 
1.36 
11.13 
5.79 
5.34 
12.21 
7 .20 
5.01 
t 
p a r t I I -B (l), Census of I n d i a , I 9 6 1 , 1971 
and 1981. 
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each decennial years . Consequently, the region throughout 
t h i s period appears to have gained only 21,12 per cent i n 
the average f igures in I96I , and in the following decade 
1971 i t f e l l as much as 9.86 per cent and again i t declined 
to about 9.24 per cent in 1981. The percentages of non-
a g r i c u l t u r a l workers varied between 5.14 to 14.39 among the 
d i s t r i c t s in I98I. Kanpur reported the maximum while 
Mainpuri the minimum^see Fig.24. 
Dependency Burden 
Change in age s t r u c t u r e of populat ion br ings about 
s i g n i f i c a n t changes in the charac ter and qual i ty of working 
or non-working populat ion and thus they decide p a r t i c u l a r 
condi t ions of burden of dependency in a region in most 
e f fec t ive manner through various segments of productive and 
non-productive popula t ions . The t o t a l dependency in the 
Doab as a whole works out to be about 98,25 per cent in 1971, 
with r u r a l and urban shares being about 100.55 per cent and 
86.86 per cent r e spec t ive ly . I t shows a s u b s t a n t i a l increase 
over the r a t i o s in I96I, which were only 88.05, 88.32 and 
82.14 per cent r e spec t ive ly . In the recent decade 1981 the 
t o t a l dependency stood around 99.05, 98.34 and 93.17 per cent 
r e spec t ive ly . 
The e x i s t i n g propor t ion of s en i l e dependents i s 
very low and of juveni le dependents very high in the Doab. 
This i s in fac t the d i s t i n c t i v e c h a r a c t e r i s t i c of a young 
J 63 
GANGA-YAMUNA DOAB 
OCCUPATIONAL STRUCTURE 
961 
25 
I I J 1 1 
25 50 75 
INDEX 
LTIVATORS 
AGRICULTURAL LABOURERS 
NON-AGRICULTURAL OCCUPATIONS 
NON-WORKERS 
SOURCE OF D A T A : DISTRICT CENSUS HAND BOOKS, 1961 
FIG.Z4 
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and fast growing population. Though very small proportion 
of senile dependents is certainly a boon in respect of 
dependency burden, but the extraordinarily high percentage 
of juveniles nullifies the advantage and makes the total 
dependency burden in the Doab very high. The statistical 
detailes are setout in the Table XIII, (Fig.25). 
Analysis of Dependency Ratio 
The region under study bears tremendous burden 
of juvenile dependents. However the inter district and 
inter decadal variations adross the Doab have been very 
sharp. In highly urbanised districts the total dependency 
indices are generally found to be low, while in the 
predominantly agricultural districts this burden is almost 
invariably high. The districtwise distribution of dependency 
burden is given in Table XIII. It will be seen from the 
Table XIII that the burden is quite high throughout the Doab 
and even in the urban sectors which relatively are better 
placed it is nowhere less than 74.10 per cent. Consequently, 
all the social and economic implications of heavy dependency 
burden such as low standard of living, inadequate attention 
to health and hygiene^ increasing unemployment are strongly 
and equally faced by almost all districts of Doab. 
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CHAPTER IV 
HEALTH-HYGIENIC FACTOR 
IBB 
CHAPTER IV 
STATE OF HEALTH AND HTGIENE IN GANGA-YAMUM 
DOAB 
The p r e s e n t a p p l i c a t i o n of medical knowledge had 
brought r e c e n t l y more d rama t i c changes i n the f i e l d of 
h e a l t h , while o t h e r developments i n t h e f i e l d of s c i e n c e 
have r a d i c a l l y a l t e r e d the c o n d i t i o n of l i f e and the f u l l e r 
u s e of medical s c i e n c e has s y s t e m a t i c a l l y a f f e c t e d the 
maintenance and q u a l i t y of l i f e i t s e l f . The p r e s e n t measure 
a v a i l a b l e f o r t h e p r o t e c t i o n of h e a l t h , t o g e t h e r wi th many 
o t h e r improvements i n the l e v e l of l i v i n g , nea r ly doubled 
t h e l i f e expectancy and removed the p r o s p e c t of p re -ma tu re 
d e a t h from most of t h e d i s e a s e s , which had t aken the h e a v i e s t 
t o l l throughout r e g i o n ' s h i s t o r y . The dramat ic changes i n 
l i f e expectancy mainly due to c o n t r o l of communicable 
d i s e a s e s , which s i n c e long had t a k e n p e r i o d i c t o l l i n mass 
ep idemics , had c o n s t a n t l y t h r e a t e n e d t h e l i v e s of c h i l d r e n 
and had weakened or impaired the v igour of much of the 
p o p u l a t i o n and i t enormously inc reased s u r v i v a l r a t e of the 
i n f a n t s t h a t were born . 
Soc iD»cu l tu ra l F a c t o r s and Heal th F a c i l i t i e s 
Today h e a l t h i s no l o n g e r cons ide red i n i s o l a t i o n 
b u t i t i s regarded as man's b i r t h r i g h t and i s now s i g n i f i c a n t l y 
cons ide red as one a s p e c t of human w e l f a r e . Both h e a l t h and 
h y g i e n e a r e now accep ted and r e f l e c t e d i n the e x i s t e n c e of 
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municipal departments responsible for maintenance of 
hea l th and san i ta ry condi t ions , for control of water-supply, 
sevage and refuse d i sposa l and to provide measure aga ins t 
communicable d i seases , and obviously these two bas ic aspects 
a r e considered as bas ic p r e - r e q u i s i t e for the maintenance 
of soc i a l function. But necessar i ly the maintenance of t h i s 
funct ion i s not very easy because na t iona l hea l th undoubtedly 
depends upon such fac to rs which l i e very deep in the soc ia l 
s t r u c t u r e and in various face t s of l i f e and ac tua l meaning 
or importance assigned to na t iona l hea l th depends upon the 
degree of c i v i l i z a t i o n and cu l tu re which has been co l l ec t ive ly 
achieved. Also I t could be affected by the degree of 
e t j ^ n i c a l and r e l i g i o u s achievements which were a t t a ined on 
the condit ions of na t iona l soc ia l s t r u c t u r e . "The remedy 
of i l l - h e a l t h l i e s not only i n individual treatment but in 
concerted ac t ion by the community to remedy defects in the 
environment and to provide so lu t ion for soc i a l problems which 
may be the cause of i l l - h e a l t h " . 
Therefore today the de f in i t i on of hea l th as a 
••positive s t a t e of mental and physical well-being" has been 
ful ly and un iversa l ly accepted. And t h i s change in the 
d e f i n i t i o n of hea l th has widened human r e s p o n s i b i l i t i e s and 
1 Davies, I .G . , "Modern Public Health for Medical 
S tuden t s" . Edward Arnold P u b l i s h e r s . L t d . , 
London, I963, p . 2 . 
created urgent need to improve and modify the services in 
relation to the needs of the community. Because good health 
is valued in every society and considered as a precious 
possession of individual and also regarded as a "resource" 
in which the whole community has a stake, and therefore it 
is desirable to maintain and promote either on a personal 
basis or even as obligatory to the State affirs. 
Medical Organisation and Services 
Since past few decades the medical and health care 
system has gone appreciable change to fit into the changing 
situations and circumstances of the country. In early times, 
the health and sickness was considered entirely individual 
and personal affair, but with the knowledge and acceptance 
of modern theories of communicability of diseases gradually 
health services were accepted as the true responsibility of 
the state administration. So it was organised to fully meet 
the health requirements of the community as a whole, and 
thereby it may sufficiently define health in terms of absence 
of specific diseases and disability. Further it was tried 
to moot out perfect ideas for the maintenance of positive 
health which may be more concurrent in use and widely be 
acceptable to the present needs of this country. However, 
the maintenance of the public health and hygiene in the 
country was fully crystalized and gradually maintained only 
when India had achieved independence. 
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Today public health responsibility in this region 
is primarily the main concern of its state government and 
whereby central government is sponsoring and supporting the 
major schemes,in improving the health of the people. The 
implementation plane are entrusted with the Ministry of 
Health and Family Planning which carries out this task to 
give a concrete shape to related policies and programmes in 
all their aspects? As a result all popular forms of the 
treatment as are available through *Unani-Tibb', or by 
'Ayurvedic* or by 'Alopathie* system of medicine and among 
these the latter health care system is found more popular in 
the region. Owing to modern advantages available tbAlop at hie 
system it has gained more popularity, Since it is highly 
applicable in complicated surgery cases,in many treatments 
of chronic cases,in degenerative disease and also is more 
effective in the prevention of communicable diseases>thus 
this system is highly administered by the government and 
semi-government agencies which are running hospitals and 
dispensaries a-t various district levels. 
Essentially the medical aspect of health and related 
facilities has been divided into three sections: (1) the 
curative, (2) the preventive and (3) the promotive. The 
"Health", India - A Reference Annual,!976: 
Ministry of Information and Broadcasting, 
Government of India, New Delhi,(1976), 
p. 83. 
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curative aspect ia, too, well-known and has so far been 
generally followed up vigorously to cure the patients 
through medicine or by surgery. But the preventive method 
was endowed with the spectacular reduction of mortality from 
major infections and killing diseases, prevent epidemics 
and also create sanitary conditions in larger communities. 
It is also responsible for the maintenance of sanitary and 
hygienic conditions or preventive aspect of medicine. The 
promotive aspect of health is concerned with the minimum 
public health facilities integrated with family planning and 
nutrition for vulnerable groups like children, pregnant 
women and lactatlnf; mothera? It requires motivational efforts 
for schemes of Maternal and Child Welfare, Family Planning, 
Health Education and Similar efforts towards arousing the 
population an awareness of the comprehensive health which 
forms a major part of the promotional aspect of the subject. 
aENBHAL STATE OF HEALTH IN THE DOAB 
The sound nutrition of the individuals as well as 
of the community is the foundation of the public health but 
it is unfortunate that poor nutrition as coupled with under 
or malnutrition have become the major cause of dietary 
deficiency diseases prevailing at large scale in the Doab. 
In the region of study, therefore, the state of public health 
3 op. clt., p.83. 
JV'i 
has to be estimated not merely by the Incidence of d i s ea se , 
but by the condit ion of l i f e in which the bulk of i t s 
populat ion l i v e s . There i s thus an alarming sign of physical 
de te^v iora t ion due to under-nourishment and o ther causes 
which OID not affect immediately the mortal i ty r a t e and yet 
give r i s e to a s t a t e of chronic i l l - h e a l t h of the people. 
Owing to poor n u t r i t i o n and low v i t a l i t y the people in 
general have developed low res i s t ance to many diseases and 
so often unexpectedly they culminate and r a i s e many 
unfor tunate deaths in the region. I t may however be found 
tha t the morta l i ty incidences with regard to crude annual 
death general ly i s considered a f a i r index of the comparative 
hea l th of the people, i f defined as the number of deaths 
per 1000 populat ion per year because i t i nd ica t e s the r a t e 
a t which people are dying. In the Doab, we find t h a t the 
general morta l i ty i s not even but i t had shown wide v a r i a t i o n s 
a t i n t e r d i s t r i c t l eve l since the beginning of 20th century. 
In the f i r s t quar ter of the century there general morta l i ty 
was too high due to such diseases l i k e inf luenza, plague or 
famines and other ca lami t ies as associa ted with poor harvest 
of the crops and hence general morta l i ty stood nearly 23 per 
thousand per annum. In the following decades i t declined 
s u b s t a n t i a l l y and by I94I i t dropped to nearly 18.53 per 
1000 populat ion in the whole Doab. In the ensuing decade 
i t came down to nearly 14 per thousand, while in the 
i7o 
prece td ing decade (1951-61) i t averaged nearly 12 whereas 
In the next seventh and eighth decade i t averaged about 
7.72 and 4.68 per 1000 of populat ion over the regional l eve l 
of Doab, 
The l i f e expectancy at b i r t h , in the eighth decade, 
in the Doab was estimated to be 57.3 for males and 56.1 for 
females. While the same were nearly 22.60 and 23.30 
respec t ive ly during 1900-1901 in the whole Doab. Though 
i n the beginning of 20th century the region had showed a 
slow increase in the l i f e expectancy during the successive 
decades, i t was considerably acce le ra ted during 1951-61 due 
to improvement in hea l th se rv ices and cont ro l of epidemic 
d i s ea se s . The sharp drop in l i f e expectancy during 1911-21 
was l a rge ly due to influenza epidemics but l a t e r on i t 
improved gradually due to b e t t e r measures adopted t i l l 1947 
or a f t e r independence. Due to adoptat ion of medical cura t ive 
f a c i l i t i e s and prevent ive measures, we find tha t the 
expectat ion of l i f e in the Indian region rose to nearly 60 
y e a r s , while i t was only 32 years by 1951. But i f we make 
a comparative assessment of these figures with those for 
general morta l i ty i t w i l l be seen tha t percentage dec l ine in 
infant deaths has not been so great as tha t in general 
mor ta l i ty . And ye t the f a l l in the infant r a t e has , of course, 
contr ibuted a major share to the reduct ion in general mor ta l i ty , 
simply because there are so many more infant and infant deaths 
17 (; 
i n the populat ion as compared to any other age and so the 
percentage decl ine has not been so great as fa r the r e s t of 
the populat ion. For ins tance , i f we take second half 
decade (1916-17) of 20th century as our base for assessment 
i t would be found tha t general mor ta l i ty has decreased by 
27.60 per cent by 1956-40, whereas in fan t morta l i ty dropped 
only by 19.60 per cent . But despi te i t s f a i l u r e to drop 
as fas t as general mor ta l i ty , infant morta l i ty has never theless 
been reduced subs t an t i a l l y since 1918. Slow improvement in 
t h i s regard have brought appreciable changes in the 
populat ion condit ions and have been a contr ibutory f ac to r 
in increas ing f a s t e r span of l i f e in the Doab. Infac t , the 
infant morta l i ty was above 200 per thousand b i r t h s but the 
saune morta l i ty r a t e dropped to about 114 per thousand during 
1961-71 in the whole Doab. In the decade (1971-81) the 
average infant morta l i ty in the Doab came down to nearly 
64 per thousand l i v e b i r t h s . 
Reduction in Age and Sex Mortal i ty 
Likewise age and sex morta l i ty provides a lso a 
s e n s i t i v e index to the determinants of s o c i o - c u l t u r a l f ac to r s 
which a f fec t the well-being of the soc ie ty . But i t i s hard 
to find out d i r e c t l y exact causes of deaths in two sexes 
and a t d i f fe ren t ages and under d i f f e r en t condit ions owing 
to the defect ive r e g i s t r a t i o n of deaths . However, the 
mor ta l i ty in the Diab seems to vary from one demographic 
group to another , and that there are two s e t s of fac tors which 
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are operating a l l the time in deteimining these trends. 
The f i r s t se t consists of biological factors , such as age, 
sex and physical health of individuals; and the second set 
comprises social and environmental factors such as l o c a l i t y , 
occupation, socio-economic status and marital status a l l 
of them are separately operating in mortality s i tuat ions at 
di f ferent times and at different l e v e l s among d i s t r i c t s of 
the region. It i s generally found that mortality i s 
invariably higher in the early age-groups and among 60 and 
above ages, than those in middle age groups. This universal 
pattern usually holds true irrespect ive of a l l other 
considerations. It may therefore be found that deaths in 
the age group 1-4 years i s around 30 per 1000 but as against 
t h i s , the similar deaths were l e s s than one per 1000 in the 
advanced countries of western Europe. The age mortality of 
1-5 was found 411.14 per 1000 during 1951-61 and in the age 
group 60 and over nearly 138 per thousand but in other 
combined groups i t was nearly 451 per 1000 for the males. 
The same mortality in the female population was 407.7, while 
in seni le ages of 60 and over i t accounted for 471 per 1000 
for the whole Doab in the above period. The pattern of 
mortality in the above decade shows that reduction in deaths 
have not been uniformly occurring in different age groups 
and improvements have been lowest in the early and advanced 
age groups as may be Infetretl from the Table x iv . However, 
in these mortality s i tuat ions , there i s a combined effect of 
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all factors like level of education, sanitation, general 
living conditions, social consciousnesa and the availability 
of preventive measuree against many diseases seems to have 
been playing a definite role in moulding the pattern of 
health throughout all levels of the Doab. 
Control of Communicable Diseases 
The great and terrible scourge like plague, cholera 
and smallpox which have periodically devastated human life 
in epidemic form have now been eliminated from major parts 
of the Doab, by rigorous measures for quarantine and in the 
case of smallpox, immunization. Plague was wiped-out of 
the soil by mid 20th century in all parts of the Doab as 
well as from the country. Cholera, though it has not 
occurred in epidemic form, it is still found in the endemic 
form in some areas of the Doab. Smallpox has been fully or 
partially controlled in major parts of the region. 
In the early first half of this century parasitic 
and communicable diseases effectively took large tolls of 
mortality in major parts of the Doab, A,vailable statistics 
in specific category of deaths were accounting for 85 per cent 
and about 17 per cent in rest other causes of deaths during 
the decade 1951-61. The people in general have shown low 
vitality and even milder forms of attack often proved fatal 
for them. It is estimated that the deaths from 'fevers' 
alone was 65,67 per cent, followed by 'respiratory diseases' 
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accounted for 9.58 per cent, while •dysentery and diarrhea' 
for 4,07 per cent but cholera and smallpox have got nearly 
1.29 and 1.83 per cent in the ahove decade respectively. 
But the similar specific deaths in the decade (1971-81) 
dropped to nearly 40 per cent while other death causes have 
accounted for 60 per cent of the mortality in the whole Doab. 
But in this period 'fever' deaths were about 24.10 per cent, 
•repiratory diseases' nearly 10.30 per cent, while 'dysentery 
and diarrhea', 'cholera' and 'smallpox' have accounted for 
3.80 per cent, 0.92 per cent and 0,78 per cent in the whole area. 
respectively. But despite this basic reduction in mortality 
one canziot ignore the fact that so long as centres of 
infection remain intact with geographical locations of disease, 
the struggle against these diseases had to go on, through 
large cooperation to halt every sign of spread and to 
eliminate remaining sources of infection. 
Low Health Levels 
However the present low state of health in the 
region is reflected in the wide prevalence of diseases and 
consequent high rates of mortality in general context and 
more particularly among vulnerable groups like children or 
infants and women in the reproductive age period. Nearly 
fifty per cent of the existing mortality could be prevented, 
if the above category of populations are provided with 
adequate measures to protect these populations properly. It 
becomes, therefore, necessary to provide adequate curative 
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and preventive hea l th services and e s t a b l i s h primary hea l th 
cent res in both r u r a l and urban areas and properly understand 
these problems i n r e l a t i o n to the general ob jec t ive of 
improving the heal th condit ions of the whole popula t ion. 
Insani ta ry Conditions 
The prevalence of in san i t a iy condi t ions in r u r a l 
and urban areas and much known fac t s and evidences amply 
show tha t dumping of night s o i l in the main pa r t of the c i t i e s 
i s very common and a lso s t r e e t s are kept d i r t y i n many towns. 
The defecat ion in v i l l a g e s Is very common. In general i t 
has become a source of contamination of the subsoi l and 
consequently the use of water from well i s fraught with grave 
r i s k s . In fac t the lack of provis ion for pub l i c water supply 
and unhygienic way of l i v i n g and disposing of human excreta 
and open s p i t i n g in common places a re main fac to rs which 
have made the ru ra l area a v e r i t a b l e alum, 3uch type of an 
environment has not only made the app l i ca t ion of the 
p r i n c i p l e s of preventive medicine more d i f f i c u l t but i t a l so 
become inipossible to maintain e f fec t ive ly the standard of 
hea l th and physique of the people. I t i s due to widespread 
po l lu t ion of the s o i l and frequent out-breaks of epidemic 
as well as phenomenal sporadic Incidences of many diseases 
a r e f r ightening people more commonly in g r ea t e r p a r t s of 
the Doab, 
18o 
Water Supply 
The provision of water for drizilcing purpose and 
also for domestic uses is surely one of the elementary needs 
of the regional community. Generally in the rural areas, 
its water supply comes from rivers, tanks, canals and wells, 
which owing to usual ignorance and in difference of the 
inhabitants in regard to the quality of the water they use, 
are liable to both contamination and pollution. Often 
people knowingly or unknowingly contaminate water and common 
habit of performing their natural function, like washing of 
cloths, generally defiles water in the streams from which 
A 
drinking water i s obtained; 
Defective Kutrion 
Improper n u t r i t i o n may take two form r e s u l t i n g 
e i t h e r from an i l l -ba lanced d i e t , which f a i l s to provide the 
required cons t i tuen t s of food in t h e i r proper propor t ions 
or from energy value of food being i n s u f f i c i e n t to provide 
for a l l the a c t i v i t i e s of the indiv idual concerned, the 
former cons t i t u t e ma l -nu t r i t i on and the l a t t e r u n d e r - n u t r i t i o n . 
Many persons suffer ing from u n d e r - n u t r i t i o n a re a lso subject 
of m a l -nu t r i t i on . Both these forms of defec t ive n u t r i t i o n 
impair the hea l th and working capacity of the human beings. 
"Two Lakh Vi l lages Sans Drinking Water", 
Times of Ind ia . Delhi , Apr i l 2 1 , 
1981, p . 1 1 . 
Bhore, J . , Health Survey and Development 
Committee, I946, V o l . 1 , p . 8 . 
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Dietary surveys show that an insufficient and ill-
balanced diet is consumed by large number of masses in the 
Doab. More than 85 to 90 per cent of the food consumed by 
the people mainly consists of cereal, which frequently fall 
short of necessary requirements of the population by nearly 
20 to 25 per cent every year. In addition to this, the 
other items of diets such as vegetable, fruit, milk, meat, 
fish and eggs the quantities that are produced hardly meet 
the actual requirements of the people. These general facts 
of observations actually provide clue to the surest condition 
that the people are seriously suffering from defective diet 
both in quality and quantity. Consequently malnutrition ia 
widespread cause of morbidity and studies show that the 
larger families had possessed poor nutritional status and 
nearly 70 per cent of all cases of malnutrition are to be 
found in children of birth at the age of 4 and above. 
Moreover,the prevailing conditions generally explain the fact 
that nearly 20 per cent of the children below 5 years are 
suffering from protein energy malnutrition. Nutritional 
anemia is widespread both among women of reproductive ages 
and among large number of children between 5 to 15. The 
nutritional deficiency syndromes are more generally common 
Vijayaraghavan, K., "Ecological Constrains 
and Nutritional Status of the Community", 
Nutrition National Institute of Nutrition. 
Hyderabad, 1974, p.16. 
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in the economically deprivated sections of populations 
found both in rural areas and also in the slum dwellers 
of urban areas. In these underdeveloped areas socio-
economic uplift and the cost of medical care are even more 
serious problem, because of the extreme poverty of the vast 
majority of the people alongwith high cost medicine much 
ill-health culminate into high rising tolls of mortality. 
MEDICAL FACILITIES AND HEALTH CARE PRACTICES 
The major health efforts in the region followed 
the course which had brought health improvement in overall 
regional context, but even after the attainment of freedom 
the available number of hospitals and available number of 
medical personnel are acutely very short due to which relative 
freedom from many diseases seems impossible. Thus,with a 
new sense of the importance of good health, society has 
become increasingly concerned with preventive medicine, which 
seeks to forestall the development of illness and to maintain 
a constant state of health. As traditional approach has 
almost disappeared the concern of a new health knowledge 
has created a general awareness of the function of the health 
administration which include provision of total health care 
and protection of each of the individual and family that 
collectively form the community. Recently no aspect has 
received greater attention than the provision of medical 
facilities and training of health personnel. Yet the scarcity 
18G 
of trained personnel continues to be the most critical 
factor limiting the promotion of health. Much health 
planning in the study area incorporates three basic defects: 
a neglect of non-medical aspect of health; within medical 
services, an excessive concentration on curative medicine; 
and within curative services, a socially and geographically 
selective bias. The common result is descent services for 
few, tolerable services for the less poor urban dwellers, 
and grossly inadequate conditions for almost everyone else. 
Nature of Available Medical Facilities 
Medical services developed under public auspecies 
were made available to all people. The medical establishments 
which are available in the area include Alopathic hospitals, 
dispensaries, and primary health centres run by medical 
departments. These available facilities are extended 
annually and mostly run by the medical departments, or 
sponsered by the government agencies, and to some limited 
extent the police, the railway and some other Government 
Departments also extend these facilities among various 
districts of the Doab. Private agencies, religious trusts 
and welfare societies to some extent also provide these 
facilities to a significant measure. On the other hand. 
Ayurvedic and Unani hospitals and dispensaries are run by 
the private agencies and by the Government Departments; and 
some Homopathic hospitals and dispensaries are also found in 
many districts. Besides these mentioned medical care wards, 
J 87 
there existed dispensaries as run by welfare societies 
and Medical Colleges. 
Broadly, the above noted medical facilities in the 
region were categorically classified in two principal types: 
(1) Alopathic, and (2) Ayurvedic and Tibbi-Unanl. Besides 
these, there also exist a few homopathic hospitals and 
dispensaries. The first type are mostly by the government 
agencies or by medical department, and beyond these, the 
police, the Railway, the labour and some other Government 
Department also extend these facilities on a limited scale. 
Apart from these notable facilities, there are also found 
extension of medical care by private agencies, religious 
trusts and welfare societies in different districts of the 
Doab. 
The Unani-Tibbi facilities are not much common in 
the government undertakings, while some important facilities 
are found in the private and public sectors, mainly in urban 
centres; while government has provided some facilities in 
smaller towns or cities. 
Available Hospitals and Dispensaries 
The statistical record show that the available 
number of hospitals and dispensaries in the years 1960-1961 
were about 501. Among these available establishments, there 
were 455 male and 46 female hospital or dispensaries in the 
.88 
whole Doab. The number of ava i lab le hosp i ta le and dispenaariea 
as were run by government accounted for 45» while loca l and 
pr iva te were 5 and 3 respec t ive ly in the above period. But 
on the other hand, the ava i l ab le number of male beds were 
found nearly 6177 and female beds stood nearly 3825 among a l l 
d i s t r i c t s of the Doab. The whole p i c t u r e of ava i lab le 
hosp i t a l and dispensar ies are se t out in Table xv. The 
medical profess ionals and doctors as were ava i lab le in the 
above serv ice centres have been found nearly 925 and 138 in 
both male and female service wards respect ive ly in the above 
per iod. The avai lable s t rength of nurses and midwives or 
o ther s t a f f was found nearly 715 and 148 in respec t ive care 
wards. 
In t h i s per iod, the t o t a l s t r eng th of the ava i l ab le 
beds to the populat ion in the whole Doab was found nearly 
0,062 per lakh persons for the males and for females i t was 
about 0,038 per lakh populat ion. Similar ly the a c c e s s i b i l i t y 
of the general populat ion to ava i lab le hosp i t a l s was found 
nearly 0.005 per lakh persons whereas r a t i o of doctor and to 
per lakh populat ion was nearly 0,0106 across the whole Doab, 
over the same period. 
The evidences from these f igures can eas i ly be 
derived that these ava i lab le provision for the medical care 
and services were much scarce . And as i t i s well-known tha t 
hosp i t a l s or medical ward are general ly i l l -equipped and they 
are of very poor qua l i ty , obviously the duty discharged in 
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these care units would be low grade quality. As these 
organisations generally lack modern facilities and equipment, 
thi^ may surely be unable to provide much protection to chronic 
patients, whose saving of life needs extra skill and modern 
device. The unsatisfactory condition prevailing conditions 
in respect to basic curative approaches and overcrowding or 
scarcity in the wards often becomes a major obstacle in life 
saving situations. It may thus be found that the existing 
organisation provided for curative and preventive health 
work in the Doab are altogether very inadequate for the tasks 
with which they are confronted. 
Recent Provision for Medical Facilities and Health Care 
Despite all handicaps in providing recent medical 
facilities, the present administration in the Doab had 
greatly enhanced present hospitals and medically equipped 
care wards. According to the available data the total 
number of hospitals rose to about 656 in the whole Doab 
during 1970-71 and only after a decade in 1980-81, the present 
number grew to nearly 864 and while within a quincfuennium 
(1984-85) it stood around 875. The number of beds in all 
medical wards during the same successive period rose 
concurrently from 14884 to 19265 and 19488 beds available 
respectively in the entire Doab as given in Table y."-. 
Each primary health centre, when established, was 
supposed to cater to the needs of approximately 60000 to 
80000 population in the rural areas. But the situation as it 
iDi 
TABLE X / I 
Regional Die t r ibu t ion of Available Hospi tals 
and Health Care Beds in Oanga-Yamuna 
Doab, by D i s t r i c t s 
(1971-1985) 
D i s t r i c t s 
1 
1. Saharanpur 
2, Muzaffarnagar 
3 . Meerut 
4 . Bulandshahr 
5 . A l i g a r h 
6. Mathura 
7 . Agra 
8. Etah 
9. Mainpuri 
10. Parrukhabad 
11 . £tawah 
12. Kanpur 
13. Fa tehpur 
14. Allahabad 
Ganga-Yamuna Doab 
H o s p i t a l s and 
Despensar ies 
1970-71 
Cent res 
2 
56 
32 
67 
45 
47 
40 
50 
25 
30 
35 
36 
94 
26 
73 
656 
Beds 
3 
732 
377 
1419 
558 
1224 
1059 
2601 
332 
181 
672 
404 
2935 
290 
2100 
14884 
H o s p i t a l s and 
D i s p e n s a r i e s 
1980-81 
Cent res 
4 
76 
41 
54 
51 
66 
49 
61 
42 
48 
42 
49 
134 
40 
111 
864 
Beds 
5 
1139 
522 
1585 
594 
1742 
1266 
2866 
491 
363 
589 
520 
4201 
420 
2967 
19265 
H o s p i t a l s and 
D i s p e n s a r i e s 
1984-85 
Cent res 
6 
76 
42 
56 
53 
67 
45 
62 
42 
48 
42 
48 
143 
40 
111 
875 
Beds 
7 
1226 
598 
1621 
635 
1745 
1048 
2919 
473 
386 
589 
522 
4207 
438 
3081 
19488 
Source; S t a t i s t i c s were co l lec ted from D i r e c t o r ' s 
Office of 'Medical and Health S e r v i c e s ' , 
U t t a r Pradesh, Lucknow, 1985. 
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stands now, a primary hea l th cent re has a populat ion 
between 100,000 to 120,000. Efforts are also made to br ing 
in to ef fect the concept of primary hea l th centre to serve 
aa a base for in tens ive family hea l th and welfare ca re . 
Though the number of h o s p i t a l s , d ispensar ies and c l i n i c s 
has increased from 2191 in 1971 to 5363 in 1985 in U t t a r 
Pradesh, while in the Doab i t increased from 656 in 1971 to 
875 in 1985 and correspondingly the number of beds has also 
increased. During 1984-85 there were about 56,684 beds in 
the S ta te as compared to 38,040 in 1971; but in the Doab 
the number was 19,488 and 14,884 respec t ive ly for the same 
period. The bed populat ion r a t i o works out to be 0,57 per 
lakh populat ion as aga ins t a r a t i o of 0,38 per lakh in 1971 
in the Sta te whereas the bed populat ion r a t i o in the Doab 
stood nearly 0.195 and 0.149 per lakh of populat ion in the 
respec t ive per iods of 1985 and 1971. But i n s p i t e of the 
enormous increase in the number of beds, the bed populat ion 
r a t i o has not appreciably been changing owing to tremendous 
growth of populat ion in the two a r e a s . I t shows tha t the 
problem of hea l th care u n i t s needs proper planning and 
engages fur ther a t t e n t i o n of the government in t h i s region. 
I t requires some basic r e s t r u c t i n g and improvement in the 
government establ ishments and needed improvement i n hea l th 
and medical care system as are ava i lab le to the people in 
d i f f e ren t d i s t r i c t s of the Doab and elsewhere in the country. 
CHAPTER V 
FOOD-NUTRITIONAL 
FACTOR 
C HAP TER V ^ j^ o 
POOD, MJTRITION AND HEALTH SITUATIONS IN 
GANGA-YAMONA DOAB 
Pood iB the source of energy for the maintenance 
of l i f e , while an adequate supply of food i s prime necessi ty 
to the maintenance of i n d i v i d u a l ' s and nat ional hea l t h . The 
production of crops and the supply of food which can fu l ly 
be rea l ized e i t h e r quan t i t a t i ve ly or q u a l i t a t i v e l y i s not 
always commonly known. The question of prec ise need for 
optimum functioning of the body and the unknown danger of 
s t a r v a t i o n which often remain unexplained in a l l s o c i e t i e s 
have shown d i f fe ren t n u t r i t i o n a l syndromes. Obviously 
n u t r i t i o n in such form had shown immediate bearing both on 
the l i f e and welfare of each ind iv idua l . I t i s a lso often 
argued tha t i t s app l i ca t ion l a rge ly depends e i t h e r upon the 
conscious choice or soc i a l l y fixed taboos and p reva i l i ng 
habi t s of these people in genera l . However i t can be taken 
for granted that though th i s choice had to be mater ia l ly 
l imited by the i n d i v i d u a l ' s resources , ye t merely with some 
knowledge and with a low d ie ta ry l eve l i t can be solved 
s u f f i c i e n t l y by the bas ic f ac t s which are c lea r ly understood 
and simply applied in the n u t r i t i o n a l problems. Thus, in 
ove ra l l context i t seems a p r e - r e q u i s i t e concern of t h i s 
d iscuss ion to inves t iga te some of these fac to r s which a re 
influencing the d ie ta ry needs of the people in Doab, I t i s 
ac tua l ly because t h a t these c h a r a c t e r i s t i c s which a re 
1^, 
explicitly explain here,will pin point those underlying facts 
that are being raised in the proceeding chapters of the disease 
analysis, 
1. THE POOD RESOURCES IN GANGA - YAMUNA DOAB 
Agriculture is the mainstay of the majority of the 
people of Doab. In this regard prepondernce of agriciiltural means 
of livelihood had become a significant characteristic feature 
in the economy and progress of cultivation in almost all dis-
tricts of the region. Rather it seems quite important to 
note that inspite of significant achievement by any standard 
the present existing position of agricultural production vis-
a - vis consumer demand has rather been steadily deteriorating 
every year across the whole Doab, Available statistics fully 
confirm the fact that the increasing pressure of the steadily 
growing population now could be reckoned an important factor in 
the phenomenal reduction of the land as being shared by the 
people per capita by first decade and the eight decade 
(between 0,304 and 0,209 hectares per person) during twentieth 
century. It is, therefore, quite inevitable that the available 
food supply which is going short of consumption every year 
can also over shadow many prospects and whereby may create 
highly grim situations to the prevailing nutritional pattern 
in various districts of the Doab, 
i) Production of Main Food Cereals 
Surely, the cropping pattern in the Doab, which is 
typical of an under-developed area is characterized largely 
by subsistence food-cropping In rural areas while by cash 
crop raising near urban centres. It may be noted from the 
Appendlz-I that wheat, maize and grams are dominant crops 
In the upper, while In central Doab wheat, barley, jowar, 
bajra, gram and maize seems to usually occupy second place 
In terms of hectares. These two sections of the Doab 
alongwlth the northern part of the lower Doab constitute 
the wheat belt of Uttar Pradesh. On the average it occupies 
about 22 per cent of the area under food crops. Rice is no 
where a significant cereal in the Doab except in Kanpur. 
Patehpur and Allahabad districts of the lower Doab where 
on the average, It occupies about 19 per cent of the 
cultivated area under food-grains. Coarse grains like jowar 
baJra and maize, gain more and more promenance among food-
grains as one moves more southwards and become most dominant 
in the central and lower Doab, where they account for em 
average of about 28 per cent of the area under food-grains. 
It would be seen from the Appendix-I that the area 
under food-grains increased nominally during the eighty 
years while the population registered much higher Increase 
during the period.The marked disparity between the growth 
rates of foodgrains in terms of hectares and population had 
its inevitable effect on the size of holding. The size of 
holding fell from about 0.3 hectares in 1901 to about 0.2 
hectares in 1981, The position becomes all the more dismal 
when the per capita cultivated land is considered. It 
19b 
averages to l e s s than 0.08 hec ta res . This r e f l e c t s a 
heavy pressure of populat ion on ava i l ab l e land resources 
in the region. 
i i ) Production of Non-food Crops 
Apart from food c e r e a l s , non-food crops a re a lso 
ra i sed which a re generally u t i l i z e d pa r t l y for loca l needs 
and pa r t l y for obta ining cash in exchange of these commodities. 
Some crops are a lso used for c a t t l e feeding and r ea r ing 
animals in order produce milk and get cash from the nearby 
markets. Generally the use of pota to i s very common. The 
use of green vegetables i s f a i r l y a lso common. And these 
a r e a lso grown for loca l u se , fo r the r a i s i n g income l e v e l s . 
I t would be c lea r ly infer red from Appendix I I tha t 
the average share of non-food crops in the t o t a l cu l t i va t ed 
area has been f luc tua t ing between 16 and 20 per cent from 
1901 to 1981. Sugarcane i s the most outs tanding cash crop of 
the upper Doab. On the average i t occupies about 49 per cent 
of the t o t a l cash crop put under c u l t i v a t i o n in hec ta res of 
land and i s c losely followed by fodder crops which account 
for about 46 per cent . Cotton, which i s a poor t h i rd in the 
Doab, but i t enjoyed an undisputed supremacy in the cen t ra l 
and lower Doab during the f i r s t three decades and occupied 
about 44 per cent of the cash crop area on the average. But 
from the fourth decade i t s t a r t ed los ing i t s dominance and 
by 1981 i t slumped into ins igni f icance with an average share 
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of only about 5 per cent. Fodder which was a close second 
to cotton initially, became the moat dominant crop after 
1931. 
2. THE CONSUMPTION OF MAJOR FOOD CEREALS 
Cereals are the principal diet of the common man in 
the Doab. They are mainly obtained from the local produce. 
Since there always had existed a general tendency to consuuie 
only those crops which are easily produced as well as they 
were usually or traditionally accepted by the society. 
Obviously in all its fairness it is seen that the nutrition 
pattern in different districts of the Doab have developed 
around local food production and the people have adjusted 
habits and their tastes to food stuffs produced locally. 
So as a consequence of these socially established common 
habits wheat, barley, bajra, Jowar, maize and gram are seen 
the main diet items in the districts of upper and central 
Doab, Besides these crops the rice, wheat, barley, peas and 
gram as well as pulses are found to be main diet items in 
lower Doab section. In addition to above mentioned, these 
green vegetables and potatoe are also grown there for local 
use and for getting cash from the local markets. However,it 
is generally observed that since the principal source of food 
are cereals, hence, the mode of consumption changes from 
season to season and so more often than not the intake and 
supply are highly dependent on the vicissitudes of the seasons, 
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Though considerable va r i a t i ons in food habi t s ex i s t 
among d i f fe ren t socio-economic groups, even then i t i s found 
tha t the p^rincipal cerea l crops a re generally preferred in 
every c l a s s of the soc ie ty round year . For the b r ie f 
appra i sa l of the food intake a t a glance s t a t i s t i c s of 
average dai ly consumption of n u t r i t i o n a l u n i t s for both ru ra l 
and urban areas of the d i s t r i c t s of the Doab a re mentioned 
here . If assuming tha t a l l the food ( c e r e a l s , po ta toes and 
pu lses produced in the Doab are ava i l ab l e for human consumption 
the author has produced t ab le s to show the per capi ta t o t a l 
a v a i l a b i l i t y of food ( c e r e a l s , po ta toes and sugar) in terms 
of c a l o r i e s . 
I t w i l l be seen from Table xiX,& 30C-that-tHete is an 
average a v a i l a b i l i t y 849.40 grams i n ru ra l a r e a s , but on 
average the Intake of ce rea l s i s much lower in urban a reas 
(about 527.21 grams), assuming tha t there i s no export and 
no import. The t o t a l e a t e r i e s a v a i l a b l e from a l l these food 
items in the whole region works out to nearly 48,958,08 and 
30,780.76 in both rura l and urban areas and whereby on 
average the net ava i l ab le ca lo r i e s from a l l food items i s 
ca lcula ted about 3,497.01 and 2,198.63, i n both the former 
and l a t t e r a reas respec t ive ly during 1971 and 1981. As 
against these f igu res , t o t a l ava i l ab le c a l o r i e s in the 
e a r l i e r decades of 1951 and 1961, across the whole Doab for 
both combined areas was about 41,105.02 and 38,031.37, 
whereas an average net ca lo r i e s ava i l ab le were nearly 2,936,07 
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and 2,716.55 for these respective years. In these years 
total food intake per head per day available in grams was 
about 712.52 and 635.13 respectively. This means that 
total consumption in 196I was less than 77.39 grams in the 
whole region, but on the whole the consumption of rice 
(37.93) and wheat (168.72) was lesser in the former and in 
the latter was 52.90 and 190.75 grams and the intake of 
pulses, and potatoe, too, was higher in 1951 than in I96I, 
while consumption of oil (or fat) was vice-versa, or a 
little above by 3.72 grams,(Table xvii, xviii). 
The distribution of net calories at interdistrict 
level across the whole Doab shows wide range of variations. 
However on the basis of actually available consumption 
pattern the net calories available in upper Doab on an 
average is about 3»125.59, while in central and lower Doab 
these are 3,582.76 and 3,792.14 respectively in the rural 
areas during 1971 and 1981. The available supply position 
in urban areas during these years in the upper Doab, too, was 
low and accounted for 1,873.92 calories while in the districts 
of central and lower Doab it was about 2,286.02 and 2,427.67 
net calories(Fig, 26 and 27). 
It is rather significant to note that all these 
food items are not consumed at a time but some of them are 
preferably brought for common use according to the particular 
circumstances of each people in the region. Hence, it is 
generally found that both better quality of food grains and 
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also inferior quality of grains are often available for 
ready intake in each dlstricte of Doab. So preferably in 
every claae of the society of this region it is generally 
seen that intake of rice, wheat, pulses and potato arc much 
higher than inferior quality grain items of food (Table 
Thus by an overall assesBinent it may be found that general 
caloric intake from cereal is very poor in the Doab. 
3. OTHBK POOD SOURCES 
In all districts of Doab the farmer community is 
generally backward and concentrate more on the production 
of quantity than quality of food. Thus the production of 
protective food items such as meat, poultry, fish and dairy 
products is much neglected in the region. Even the meagre 
amount of these products that are raised, are generally 
sold in the market and not consumed by the producers. Being 
quite costly only well off people afford to take them. 
The use of these items is therefore, highly restricted and 
mainly confined to urban families. Moreover, there is also 
quite a large section of population in the Doab, which is 
averse to taking these items because of religious 
restrictions. Besides, income level is one of the decisive 
factor in determining the per capita consumption of food 
both quantitatively, as measured by the average daily caloric 
intake and qualitatively as characterised by the variety 
an6 proportion of protective food in every district of Doab 
as well as in rural and urban population. Thus the demand 
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of these p ro t ec t i ve food items tend to increase in both 
r u r a l and urban areas according to the standards of l i v i n g 
of p a r t i c u l a r people. 
The consumption pa t t e rns of food ( ce rea l s and non-
cerea l items as ava i l ab l e from National Sample Surveys and 
a re given in following Tables xxi & x x i i . This survey was 
conducted on 1142 famil ies in ru ra l a reas and on 441 famil ies 
i n urban areas during the period September 1957 to May 1958. 
These est imates show monthly per cap i t a expenditure in 
rupees, d i s t r i bu t ed in 13 columns each of which shows income 
group ranging between 0-8 and 55 and above in ru ra l and 
urban a reas respec t ive ly . A close examination of these 
t ab l e s shows tha t as the monthly family income per capi ta 
increases from lower to higher groups, the food in take 
percentage general ly decreases in people from lower to higher 
income i n both ru ra l and urban sec to rs with some exceptions. 
I t i s a l so c l ea r that food-grain consumption i s higher in 
r u r a l areas than in urban a r e a s . Besides these , the 
consumption pa t t e rn of non-cereal foods or p ro t ec t ive i s 
genera l ly qui te low among a l l income c las ses as well as in 
both ru ra l and urban consumer c lasses of a l l such fami l ies . 
As against dominant percentage of food-grain consumption 
between 60.70 and 45.60 among people of income of 0-8 and 
18-21, the consumption or in take of milk and milk product 
as well as meat, egg and f i sh invar iably range between 
200 
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3.06 and 0,46 and to about 8,80 and 1.54 per cent in a l l 
consumption items in above noted c lasses respect ively 
mainly in ru ra l a reas . But in high monthly income famil ies 
between 21-24 and 55 and above the consumption of food 
ce rea l s i s found between 39.72 and 27.18 respec t ive ly ; 
whereas the in take of non-cereal food items l i k e milk and 
milk products as well as meat, egg and f i sh has considerably 
increased between 10,33 and 15.30 of the above mentioned 
c l a s ses of the r u r a l communities. Among a l l expenditure 
c lasses of ru ra l family the average percentage of cerea l 
intake works out nearly 43.74 per cen t , while the estimated 
in take of non-cereal (o r p ro tec t ive ) foods comes to about 
8,98 and 1,18 per cent r espec t ive ly for milk and milk 
products and for meat, egg, and f i sh items in the ove ra l l 
food aggregate t o t a l percentages of 82.72 (Table xxi ) , 
This obviously means tha t a l l ava i l ab le milk or by products 
as well as purely p ro te in consumption i s ju s t only above 
10 per cent and thereby only a l i t t l e above 1 per cent high 
qua l i ty of p ro t e i n i s ava i lab le in var ious mentioned c lasses 
of r u r a l communities. 
The general coneumptlon p a t t e r n In urban famil ies 
a l so r e f l e c t s imi la r behaviour and a t t i t u d e of non-cereal 
food in take as that of r u r a l s o c i e t i e s , according to ava i l ab le 
sources of low or high income condi t ions . In urban family 
Income c lasses between 0-8 and 18-21, there occur Invar iably 
211 
t h e consumption of food-grains to about 57.60 and 32.08 
per cent r e spec t ive ly , whereas the general in take of milk 
and milk products as well as meat, egg and f i sh i s found 
between 3.58 and 11,43 per cent in the case of former, and 
about 0.90 to 3.09 in the case of l a t t e r . But as agains t 
t h i s , the consumption of per capi ta percentage of mainly 
cerea l items ranges between 29.57 and 9,22 among 21.24 and 
55 and above monthly income c l a s s e s ; whereas the in take of 
p ro t ec t i ve food items l i k e milk and milk products and of 
meat, egg and f i sh wozics out to 11,66 and 14.86 (or .01) 
per cent and 1,62 to 1.14 per cent r e spec t ive ly . The overa l l 
pos i t i on of a l l combined expenditure c l a s ses i n urban 
socie ty a lso r e f l e c t s imi l a r s i t u a t i o n as those of each 
p a r t i c u l a r income and expenditure c l a s s as referred t o . As 
a r e s u l t the overa l l average in percentage values to cerea l 
food-stuffs for these areas works out to be 27.67 per cent , 
and tha t for non-cereal food items l i k e milk and milk 
products i t i s about 10.03 per cent , whereas for meat, egg 
and f i sh i t i s only 1,79 per cent . This means the in take 
of non-cereal or p ro t ec t ive food in urban a r e a s , too, i s 
well-below 12 per cent mark and percentage of high qual i ty 
of p ro t e i n l i k e meat, egg and f i sh i s ava i l ab le in a meagre 
percentage of about l e s s than 2 per cent . As a r e su l t of 
neg l ig ib le euaount of poor p ro t ec t ive food in take , the 
indiv iduals would develop poor hea l th , condi t ions of anemia 
212 
and poor resltence to all sorts of infectious and 
communicable diseases, (Table x.ii). 
4. KUTRITIONAL UNITS OF POOD 
The region of Ooab is socially and culturally 
diverse so whereby different food habits are a common 
phenomenon. The diet of the people in this region is a 
typical of 'eastern culture*, therefore, cereals dominate 
the items of food in general and that dietary intakes are 
often below the standard requirement. As in overall 
situation cereals constitute the principal diet in the Doab, 
the protein intake is low and owing to deficiency in quality 
of amino-acid, the protein-caloric balance is disturbed and 
the gap between intake and recommended allowances widens. 
Thus, the consequences of mal-nutrition due to deficiency 
of proteins are obvious in this region. 
Since surely the causes of mal-nutrition are always 
very complex, therefore, it is in the fitness of the thing 
to understand some of the causative or coexisting factors 
which a re bas ica l ly c rea t ing ma l -nu t r i t i on . I t i s simply, 
however,needed to explain some necessary s i t u a t i o n s whereby 
a lso throw l i g h t upon those fac to r s due to which deficiency 
syndromes usual ly occur. Only for serving t h i s purpose a 
de ta i l ed s t a t i s t i c a l c a l c u l a t i o n was worked out in Tables 
for showing the in take of 'food f a c t o r ' per head per day by 
d i s t r i c t s in whole Ganga-Yamuna Doab/'^'^':^!^ :•:>::ii, xxiv, x :; 
ar ;d XXVI) . 
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A decadal comparison of t h ree consecutive periods 
between l951«-81teveals the trend of d i e t a ry s i t u a t i o n and 
energy requirements i n the Doab. The c lo r i c in take in the 
Doab as a whole was nearly I989 c a l o r i e s in 1951, while in 
1961 i t rose to about 2222 c a l o r i e s and a f t e r a decade in 
1971 i t came down to about I988 c a l o r i e s and by I98I i t 
again rose to the mark of 2115 c a l o r i e s . The s i t u a t i o n of 
food fac tor per head per day was de f ic ien t in almost a l l 
d i s t r i c t s of the Doab, The various food contents of the 
d i e t i n 1951 were 76.70 for p r o t e i n s ; 19.07 f a t s ; 355.88 
carbohydrates; 374.11 calcium; 46.61 i ron ; 115.87 vitamin-A; 
2.60 thiamin; 1.61 rlbofta-vin 19.06 n iac in and 14.41 ascorbic 
ac id . Thus i n respect of these contents the d i e t was deviant 
from standard requirements by - 4 . 1 3 , •••68.22, -41 .57 , -14.98, 
•H20.9, -68.12, -MOO.00, -HO.28,+ 0.32 and -70.59 respec t ive ly . 
Similar ly the food contents in the d i e t in I98I were 
estimated to be: p ro te ins 77.04; f a t s 30.03; carbohydrates 
406.11; calcium 388.28; i ron 49.35; vitamin-A 1,216.0; 
thiamin 2 .81 ; r ibof lav in 2.10; n iac in 37.33 and ascorbic acid 
13.32, The percentage departure from the standard 
requirements was there fore , -13.70, -49 .95 , -32 .88 , -11.76, 
-t124.4, -65 .26, -116.16, ^-43.84, ^-96.48 and -72.82 
re spec t ive ly . Also in the in tervening period between 196I 
and 1971 the pos i t ion of these contents was more or l e s s 
the same. This shows tha t majority of the populat ion of the 
region has been suffer ing from var ious nu t r i t i ona l d isorders 
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and has consequently been highly vulnerable to a variety 
of diseases and whereby resultant deaths occurred from many 
causes. 
5. GENERAL INDEX OP CALORIC INTAKE 
Nutrition and Food Supply Position in the Doab 
With due reservation for a considerable margin 
of error, the food balance sheet prepared byPAO and ICMH 
(Indian Council of Medical Research) in India for individual 
states and country provide a picture of the net food supply 
available in each region at the retail level and can serve 
as a basis for compctaring the nutritional pattern in 
different parts of this country. These patterns were 
measured in kilograms and grams of food stuffs consumed, 
or in caloric value of different foods per person in average 
national daily diets, and characterized by the composition 
of the daily caloric intake. Thus, the average daily 
caloric intake in India was found less than 2000 calories 
per day, while on the basis of such estimates the average 
works out to nearly 2079 caloiles for the whole Doab. On 
the basis of the well known method of "Pood Balance Sheet" 
a food chart has also been prepared for the Doab, The 
statistical details of food-balance sheet are given in 
Table xxvil. 
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Now i t i s f a i r l y c l e a r tha t during the period 
1961 and 1962 the per head consumption of food was nearly 
229.5 kg per year or 531.1 grams per day, which i s equivalent 
to 2120.4 c a l o r i e s according to standard r a t e of conversion. 
Here i t i s a lso worthwhile to mention tha t the ava i l ab le 
amount of food-grains to the people per cap i ta was roughly 
estimated 5069 c a l o r i e s during I9OI but following i t s 
successive decl ine i t came down to nearly 2115 ca lo r i e s by 
1981, This shows tha t the extent to which the pos i t i on of 
food-grain supply has gradually de t e r io ra t ed owing unchecked 
growth of population in the en t i r e Doab. I t may thus be 
safe ly concluded tha t in a l l f a i rness the pos i t i on in the 
beginning of twent ie th century was found to be nearly 
adequate but as a consequence of steady increase in population 
with regard to the pos i t i on of the a v a i l a b i l i t y of food 
ca lo r i e s has , by 196I-62 and 1981, gone down below the bare 
adequate l eve l of feeding these people in overa l l context of 
t he region. 
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CHAPTER VI 
HISTOaiCO-GEOGHAPHICAL AMLY3IS OF THE 
DIFFUSION AND ECOLOGY OF COMMUNICABLE 
DISEASES IN GANGA-YAMUNA DOAB 
OVER VIB¥ OF THE PRESENT STUDY 
The problem of communicable d i s e a s e s i n the Doab 
has become q u i t e complex one and i s g e t t i n g more and more 
confounded l a r g e l y due to p r e v a i l i n g under n u t r i t i o n a l 
s t a t e which have been r e s u l t i n g from p r e s e n t i n c r e a s i n g 
p r e s s u r e of p o p u l a t i o n on a l r e a d y hard p ressed p e r c a p i t a 
man land r a t i o and l i m i t e d food r e s o u r c e s . The peop le i n 
the r eg ion a r e g e n e r a l l y poor and u n d e r n o u r i s h e d , t h e r e f o r e , 
owing weak r e s i s t a n c e they a r e h i g h l y exposed t o t h e 
v u l n e r a b i l i t y of v a r i o u s i n f e c t i o u s d i s e a s e s . I t may 
however, a l i t t l e l a t e r be found t h a t some n o t a b l e and 
temporal v a r i a t i o n s i n the i nc idence of v a r i o u s d i s e a s e s 
has occurred i n the a r ea of s t udy . Here an exp l ana to ry 
a n a l y s i s of t he se v a r i a t i o n s has been a t t empted i n r e s p e c t of 
f i v e d i s e a s e s s e l e c t e d f o r t h e s tudy . The p r i n c i p a l s e l e c t e d 
d i s e a s e s a r e c h o l e r a , smal lpox, m a l a r i a , dysen t e ry and 
d i a r r h e a , and t u b e r c u l o s i s and i t s i n q u i r y pe r iod i s unde r -
t aken s i n c e 1861 upto 1981. 
One of t h e main t h r u s t s of t h e a n a l y s i s i s t he 
i d e n t i f i c a t i o n of d i s e a s e - p r o n e a r e a s of t h e Doab and the 
i n v e s t i g a t i o n of t h e c i r cums tances both n a t u r a l and s o c i a l , 
which a r e r e s p o n s i b l e f o r t h i s o c c u r r e n c e . Thus, f o r a 
proper understanding of these circumstances i t i s necessary 
to examine b r i e f ly the h is tory of these diseases in the 
study area of Doab^l^in. "^ 9 ; . 
From geographical point of view, the regional 
dominance of p r i n c i p a l diseases forms an i n t e r e s t i n g study 
for geographers since i t focuses a t t e n t i o n to p a r t i c u l a r 
area associated with leading d i seases . In order to bring 
out the regions of dominant d i seases , the r e l a t i v e s t rength 
of various d iseases i s determined by t h e i r general spread 
and in t ens i t y of vi rulence p reva i l i ng e i t h e r in endemic 
or pandemic form, cont r ibu t ing e f fec t ive ly to pecu l i a r 
s ize of incidences in various phases and a t various p laces , 
when p a r t i c u l a r s i t u a t i o n of epidemiology are met in tha t 
region. I t i s well-known that a d isease i s the outcome of 
the mal-adjustment of the b io log ica l processes with the 
na tura l and cu l tu ra l environment in which these processes 
work. The type of natural and cu l tu ra l environment in which 
people of Doab l i v e and the food- tha t they take should bear 
r e l a t ionsh ip with the type of d iseases prevalent in them. 
The d iseases which commonly caused deaths were epidemics 
such as cholera , smallpox, bowel d i so rde r s , r e sp i r a to ry 
t roubles and fevers which are associated with the general 
condi t ions of soc io -cu l tu ra l environment p reva i l ing in the 
soc ie ty . 

2?A 
1. GHOLBRA 
(i) Prognosis and Aetiology of the Disease 
Cholera is typically a water-borne infectious 
disease. May (1°51) says that "permanent cholera seems to 
be found well-below the 500 m line in India, where the 
population is dense and temperature and bumidity are always 
high. In these places the germ remains quiescant eithern 
in man or in nature during certain seasons If it can find 
sheltered bodies of water rich in organic content and in 
salt'*I It is believed to have existed in India since the 
beginning of the recorded history. It was endemic only 
in certain parts of India, and it first spread in the form 
2 
of an epidemic in the years 1817 and 1819. 
Cholera exhibi ts fea tures of a long term p e r i o d i c i t y . 
Provinc ia l s t a t i s t i c s for the period 1862-1881 show that 
cholera occurred in three yearly periods and i t s incidence 
tended to follow a d e f i n i t e course showing a r ev iva l , 
dec l i ne , and subsidence in the successive years of each 
cycle . The fac to r s of fundamental importance for the 
1 May, J.M., "Map of the World Dis t r ibu t ion 
of Cholera", Geographical Review. 
Vol .41, Wo.2 (1951), p.273. 
2 Stamp, L.D., The Geography of Life and Death, 
Fontana Library, London I964, pp.26-27. 
3 .Dut ta , M.K., '•The Diffusion and Ecology of Cholera 
i n India" , in Geographical Aspects of 
Health and Disease in India , (Edited by) 
Rais Akhtar and A.T. A.Learmon4h,TaeConcept 
Publ i sh ing Company, New Delhi , 1985,pp.92-93. 
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e l u c i d a t i o n of the geo-ecological condit ions for the 
spread of cholera according to Hodenwaldt a r e : 
(1) f a l l of i n t ens i t y of an epidemic during i t s extension 
up the r i v e r ; 
(2) stagnant waters; 
(3) qual i ty of the water; 
(4) geomorphological condi t ions , and 
(5) inf luence of seasons. 
Moreover, cholera disease i s a lso usual ly re la ted with the 
c u l t u r a l and r e l i g ious hab i t s of the people. The soc ia l 
customs and amenit ies such as f a i r s and f e s t i v a l s in places 
of pilgrimage are pr imari ly the main source of cholera 
epidemics and tha t in various extent they seems to have 
been influencing cholera morbidity s i t u a t i o n as well as i t s 
a r i a l d i s t r i b u t i o n p a t t e r n in d i f fe ren t geographical ly , 
c l ima t i ca l ly and sui ted l oca t i ons . 
( i i ) Pa t t e rn of Cholera D i s t r i bu t i on 
Cholera i s a most dreadly and widely feared d isease 
of the region of Doab. I t occasional ly breaks out with 
unusual i n t ens i t y and assumes an epidemical charac te r . The 
summer and post-monsoon months are the times when such 
epidemics general ly breakout. In the period of i t s 
4 Jusa tz , H.J.,"Geographico-Medical Problem of Cholera" 
Some Selected Papers, Vol .1 , In te rna t iona l Geog 
Congress, New Delhi, 1968 (1970), pp 415-16. 
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widespread intensity and virulence this disease mostly 
occurs in a single annual wave which usually appears in 
Karch-April, suddenly increases in May and reaches its peak 
in the month of June. The available statistics of cholera 
mortality incidence show that it was one of the major killer 
diseases which frequently visited almost all the fourteen 
districts of the Doab during last five decades of the iQth 
Century. This region has never entirely escaped the ravages 
of this disease and the mortality was so v/idespread that 
it continued to devastate a large number of districts even 
during the first quarter of the twentieth century. Three 
principal areas of the disease are: Hardwar, Mathura-
3rindavan and Allahabad(the confluence of Ganga-Yamuna), 
where a large number of pilgrims visit the districts on 
various occasions every year. Humidity, high temperature 
and the active prevalence of flies play an important role 
in its seasonal incidence. The mortality from this disease 
went unchecked owing to ineffective measures of control and 
non-availability of perfect inoculation system, until the 
new health scheme was effectively enforced in every district 
of Doab in nineteen twenties. 
Cholera appeared to have been a highly uncontrollable 
disease in this region. Also in this respect the available 
records show that it took huge toll of life in rather many 
decade of the 19th century and to be quite sure the worst 
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hit decades were found 1871-81, when the cholera epidemic 
was quite severe and more fatal. In this study period the 
number of casualities seems to have risen much horribly 
high and they accounted for 55823 and 98860 persons in the 
whole Doab. Relatively speaking the disease was most severe 
in the district of Aligarh, Kathura, Meerut, Agra, Kanpur, 
Allahabad, Muzaffarnagar, Mainpuri and Stah where the total 
casualities amounted to nearly 32340 and 48705 in the 
respective decades of 1861-71 and 1871-81. The disease 
became commonly more intense and frequent in almost all 
districts of Doab with lone exception of Muzaffarnagar 
district during the decade 1881-91 and hence the total 
caeuality touched the mark of 98326. In the closing decade 
of the century also the disease was widespread over the 
entire Doab and took 82519 lives, but relatively speaking 
it was most severe and devesting in the districts of 
Allahabad, Kanpur and Fatehpur, where it claimed 39781 lives, 
The epidemic of cholera and mortality incidences 
from this cause were by no means uniformly distributed over 
the districts of the Doab and the four decades of the last 
century; being lowest in the upper Doab, these increased 
southwards to become highest in the lower Doab. According 
to the available records of each decade evidently shows that 
these casualities in different districts of upper, central 
and lower Doab were totalling 33325, 103846 and 12955 3 
2 k b 
persons respectively. The districtwiae casuality records 
for all aforesaid decades will be seen in Table xxvill. 
Though the epidemic lost much of its severity in 
the 20th century yet it did not disappear altogether and 
kept on visiting the districts occasionally till the 
eighties. In the first decade of the century or more 
pricisely in the year 1906, there was a widespread outbreak 
of great magnitude, when the disease spread from Nepal 
Tarai to Allahabad then it gradually rose to the length and 
breadth of northern India. 
The state of high vulnerability to the epidemic 
continued till the mid-decade of present century. But 
during this period, when India attained freedom official 
machinery was mobilized and a mass inoculation compaign 
was started in most districts of the Doab. Though the 
epidemic of cholera has shown progressive severity from first 
to fifth decade, did not show equal uniformity in occurrence 
of high virulence among all districts of the region. It 
kept on visiting the districts occasionally till the sixties 
and mid-seventies with high intensity and with frequent 
sporadic incidences of some notable significance. The 
general pattern of distribution of total incidences from 
1861 to 1981 is shown on the map and the statistical details 
are set out in the Table xxviii( • —-r- - 2^). 
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Despite the enforcement of the Epidemic Diseases 
Act 1897, the morta l i ty from cholera did not drop considerably 
and continued to average annually in regular form and 
pe r iod ica l ly in the form of epidemic outbreaks almost 
throughout the Doab. I t would be seen from the trend diagram 
tha t the morta l i ty incidences from cholera have pe r s i s t ed 
over almost a l l the d i s t r i c t s of the Doab, though with 
varying frequency and wide f luc tua t ions during the f i r s t 
half of the 20th century as well as the three decades of the 
second half. 
The t o t a l c a s u a l i t i e s during the opening decade 
(1901-1911) of 20th century amounted to no l e s s than 57,628 
persons. Generally speaking the d i s t r i c t s of the cen t ra l 
Doab and lower Doab suffered r e l a t i v e l y more severly from 
the ravages of the d i sease . This time Allahabad, Fatehpur, 
Kanpur and Aligarh were worst sufferers with t o t a l ten yearly 
record of about 16,507, 5,045, 5,382 and 5,933 c a s u a l i t i e s 
r e spec t ive ly . In the following decade (1911-1921) i t rose 
fur ther to become about 63,229 persons. This time, too , 
lower Doab d i s t r i c t s of Allahabad, Kanpur, Fatehpur were 
the worst suf ferers with t o t a l 16,486, 7,128 and 6,440 
c a s u a l i t i e s r e spec t ive ly . And also in cen t ra l and upper Doab 
Aligarh and Bulandshahr were found comparatively more h i t 
d i s t r i c t s by the disease claiming 4,863 and 5,735 l i v e s 
r e spec t ive ly . In the ensuring decade 1921-1931 the t o t a l 
number of deaths declined subs t an t i a l l y and v a r i a t i o n in 
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due regard to regional pa t t e rn of d i s t r i b u t i o n the d i s t r i c t 
of Saharanpur has recorded lowest casua l i ty of about 755 
and highest record of 6,735 occurred in Allahabad. This 
considerable drop in mor ta l i ty from cholera i s mainly 
a t t r i b u t e d to the enforcement of compulsory an t i - cho le ra 
inoculat ion for entry to a l l important f a i r s and f e s t i v a l s , 
and to measures adopted for d i s i n f ec t i on of v i l l a g e wells 
and cont ro l of f l i e s by spraying the area in and around the 
5 
f a i r and pilgrimage spots with DDT and other i n s e c t i c i d e s . 
Lr. fnct the u l t imate r e s u l t was that the morta l i ty incidence 
from t h i s cause declined considerably in t h i s per iod. 
But in the next decade, 1951-41, cholera morta l i ty 
were undoubtedly showing considerable range of v a r i a t i o n , 
therefore , i t rose s l i g h t l y from 782 to 8,877 with a minimum 
in Saharanpur and maximum in Allahabad respec t ive ly , A close 
examination shows tha t the d isease has l e s s severely affected 
in the upper Doab d i s t r i c t s as a r e s u l t death t o l l s 
accounted for 8,967 persons, whereas the s i t u a t i o n in cen t ra l 
Doab and lower Doab d i s t r i c t s was comparatively more in tense , 
therefore , ten yearly losses in toUoflife were r i s i n g as 
high as 15,580 and 18,117 persons r e spec t ive ly . In the f i f th 
decade the mor ta l i ty from cholera fur ther declined in a l l 
the d i s t r i c t s except Kanpur and Allahabad where i t exceeded 
the previous decade c a s u a l i t i e s by 2,503 and 541 persons. 
5 Varun, D.P., Saharanpur, U t t a r Pradesh D i s t r i c t 
Gaze t t ee r s , Lucknow, 1981, p.300. 
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The trend of mor ta l i ty incidence was qui te irreg^ular 
during a l l these decades. 
Following the general trend the disease indeed 
showed a progressive decl ine both in sever i ty and frequency 
of incidence from the beginning of the s ix th decade. But 
i t seems tha t previous pa t t e rn of d i s t r i b u t i o n has not 
ful ly disappeared a l toge the r and so the losses in l i f e 
rose as high as 27,966 persons in the e n t i r e Doab. I t i s 
a lso evident tha t in upper Doab the d i s t r i c t s of Keerut 
and Bulandshahr1>avihigh morta l i ty incidence of about 4,092 
and 3,151 persons respect ive ly and that in cen t ra l Doab, 
the cholera mortal i ty have r i sen to about 3,945 in Aligarh 
and 3»065 in Agra d i s t r i c t s and in lower Doab t h i s type 
of casua l i ty was as high as 4,148 mark in Allahabad only. 
Thereafter, i t seems f a i r l y c l ea r that mor ta l i ty continued 
to decl ine s t ead i ly in the upper and lower Doabs, during 
the seventh decade. Thus, t h i s ten yearly mark of deaths 
in upper Doab dropped to 261 persons and in the lower Doab 
was recorded nearly 2,784 persons. But the cen t ra l Doab 
was ra ther unfortunate as the casua l i ty average rose to 
5,772 persons. In the eighth decade, under more r igorous 
measures of cholera con t ro l , almost a l l the d i s t r i c t s 
enjoyed quite subs t an t i a l ameliorat ion from the ravages 
of t h i s deadly disease and consequently in t h i s decade the 
t o t a l mor ta l i ty cases f e l l to about Q,595 persons. 
in /I 
The brief hlatory of epidemic outbreaks of cholera 
undoubtedly shows that this disease was formidably more 
fatal during the first four decades of the last century. 
.^ nd also it continued to be quite intensely frequent during.' 
the first five decades but in other four successive decades 
of the 20th century the cholera seems to have been controlled 
and contained effectively. Thus actually in view of the 
highly erratic behaviour of the disease as studied over the 
regional pattern in aforesaid years one cannot afford to 
predict particularly more pronouncing facts, and yet on the 
basis prevailing incidence and medical claims it appears 
that this disease cannot be fully eradicated in the near 
future years froa the Doab. 
2. 3^ULLP0X 
(i) Prognosis and Aetiology of the Disease 
Smallpox Is one of the most contagious of known 
diseases. Pathologically, variola (or smallpox) is an acute 
infectious disease, of which "the lesions are commonly more 
deeply seated in the skin than elsewhere in the body. 
Gases with such a haemorphagic eruption are likely to be 
the most severe, even fatal before the characteristic local 
eruption appears and can carry an intense contagion". It 
is caused by a small germ of the group known as filterable 
Encyclopadia Britanica, Vol,20, Willian Bendon 
Pub., Chicago, 1966, p.817. 
V 
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iruses. The disease is very often transmitted from the 
sick to the well by direct contact! "Like many other 
diseases, smallpox probably is carried by the tiny droplets 
of coughing, sneezing and even talking. These germs 
carrying droplets from an infected person find their way 
to the mucous lining of the nose and throat of another 
person. The germ is also present in the skin eruptions 
therefore transmission may take place indirectly through 
Q 
Clothing, bed clothes and utensils". The period of 
communicability lasts until the disappearance of all crusts 
and scalps. In the severe form sometimes called true or 
classical smallpox, one to five days of fever proceeds the 
eruption of the lesions which rapidly become blister later 
containing pus. In survivors after five to six weeks pink 
scars remain on the skin. The eruption is symmetrical and 
generally appears most abunduntly on the face and other 
parts of the body. "Classical or true smallpox has a death 
rate ranging from 5 to 40 per cent"; 
Smallpox may occur in all climates and that 
possibly since the early times smallpox was more a deadly 
disease in India. Probably it remained to be so in this 
7 Encyclopaedia Americana, Vol,25, Hexington 
Avenue, New York, 1965, p.108. 
8 The World Book IJnGyclopaedia, 7ol.l6, 
merchandise Hart Plaza, Chicago, 
1960, p.423. 
9 op. cit., (1^65), p.108. 
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country during the 19th century. Its former ravages are 
hard to realize. Though the disease has certainly been 
highly virulent in India during 19th century, it has now 
been brought under effective control. However, it has not 
been completely eradicated. It is now rare in the Doab, 
but still persists in mild form elsewhere In the country. 
Actually some observations have shown that there 
exists a close relationship between absolute humidity and 
the prevalence of the disease; a low absolute humidity 
favours the disease and high one checks it. studies 
conducted in the field also revealed the existence of a 
close relationship between the prevalence of this disease 
and variations in the Intensities of ultra-violet radiations 
at different times of the year at varying altitudes. The 
disease generally found to be on the decline after the onset 
of the monsoon, owing to high intensity of ultra-violet 
radiation of sunlight, which restrict the transmission of 
the infection. The smallpox was never entirely absent in 
the districts of Doab, Here its ravages became much less 
frequent only after the enforcement of the Act,1860. 
(ii) Pattern of Smallpox Distribution 
The available records of caeualities from smallpox 
show that it was one of the major killer diseases which made 
10 Rogers, L. Sir, "The Incidence and Spread of 
Cholera in India; Forecasting and Control 
of iipidemics, "Indian Kedlcal Research 
I^emMr" , No.9, Calcutta, Indian Research 
Fund Association, March 1928, pp.6-8. 
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frequent out breaks in the Doab during the l a s t quar ter 
of the 19th century. Thoug:h larpe sca le vaccinat ion 
compaign was s ta r ted around the close of the century, the 
disease was not completely eradica ted . I t continued to 
ravage the d i s t r i c t s of the region during the 20th century 
also though of course the frequency of outbreaks as well as 
t h e i r i n t e n s i t i e s were r e l a t i v e l y reduced. 
In a l l the d i s t r i c t s of the Doab the seventh and 
eight decades of the 19th century were worst h i t by the 
epidemic outbreaks of the d isease . The t o t a l c a s u a l i t i e s 
during these decades were as high as about 73,696 and 
118.999 respec t ive ly . During these decades the disease waa 
widespread across the en t i r e Doab but r e l a t i v e l y speaking 
i t was most severe and devasta t ing in the d i s t r i c t s of 
Saharanpur, Kuzaffarnagar, Meerut, Eulandshahr, Aligarh, 
Parrukhabad, Kanpur and Allahabad where these ten yearly 
t o t a l of c a s u a l i t i e s exceeded 61,670 and 103,247 respect ively, 
The epidemic was comparatively leas severe in the d i s t r i c t s 
of Wathura, Agra, Etah, Kainpuri, litawah and Fatehpur, but 
the loss of l i f e in these d i s t r i c t s , too, was by no means 
ins ign i f i can t as the reported t o t a l of these c a s u a l i t i e s 
were found 11,826 and 15,752 during aforementioned decades 
r e spec t ive ly . The general pa t t e rn of d i s t r i b u t i o n of 
c a s u a l i t i e s from 1561 to 1690 i s shown on the map and the 
s t a t i s t i c a l d e t a i l s are setout in Table XXIX. 
o 
4* 
n 
5 
S ^S 
li 
u 
. 1 
m 
f^ 
« : 
^ • II 
«^  
& 
4» 
O 
o 
O i 
o f»( 
• 
K\ 
UN 
V 
yr\ 
t-
ir> 
o 
^ •««• 
i n 
t -
<7N 
a IfN 
^ ir> 
• 9-
• • 
* IR 
\r\ 
^ 
«M 
r-(M 
ff> 
rg 
l O 
KN 
• 
«r 
* • 
IR 8 
ffi K> 
• KN 
• - KN 
o> 
>o 
00 
o> 
<M 
«-(M 
o> 
* • 
lf> 
£ 
t~ 
>c 
»" 
vrv 
R 
a> 
vo 
OJ 
o 
» <« r-
<M r> irt 
i r \ o > r - O Q c ~ o i r \ i r > < - o 
^ O C ^ J O ^ ^ I f ^ < T > » - • C T ^ C l l Q O t ^ J a ) 
K N \ O G 0 t ^ « - t - t ^ Q 0 C 0 G 0 ^ ^ * - a ^ 
t n o o o e e M * R i « M C M \ a » o t r * * 
< M » - K \ W | f > t > J « - » - M K \ t X O \ 
a v ( M s o i ' N » - i r N O N « 0 ^ O f f ' i r > 0 0 c -
t - oo •- vo _ eo t • •'^  ff> ir> t~ 
| 6 VP ^ UN UJ ff> N <r * 
• - i ' N v o o ^ < a u > w » - o o f f > o ' c M < D 00 KN >« cy (D Q 
t- U \ > S < M U N F - l ' > O P N U \ ^ I M » - » - l f > 
v o o o o u N r - « - i ^ f > ' < - r « ( M < r i n N 
( M K \ i ' N e N o i i > e o « o o > i ' N a > 9 > < M ( M 
i ' S t » c ~ ' i N > « i ~ w p ^ » - t ~ u N » -
«x ^ «• oj •• c^ 
2 ^ U N • « ' I ' ^ Q O ^ - U N < 0 ff>UN<Dt~0 
S > U N M N O * e - N t - t - » - o r > v o « * 
• - t i > ^ r \ u ^ 0 ^ < ^ < ^ - ^ o < o ^ O O D l l ^ • ' S 
i r > U N 0 0 « > O < - N t t ) \ O C > K N « e l ' N ( M 
«0 n t - I - M (M UN 
— w •-
o o o u N O O o o u N < « 9 N r - r > « 
r - u N U N U N r x > A M O e o « o « e u \ s > 
- - c o t " « - r > » - • F N V O UN fM r- o 
• - < M K N " # U N V « t - 0 0 O < 
2 
1 
i 
m 
: fc 
r :< 
-H ^ Tl ,.» 
o > - ;' '" 
" ' ; ;• i 
to » X O 4J 
1.1 .-: > 0 " 
1 , : 'O "P. V. 
1 •-•'-
238 
239 
The state of high vulnerability to the epidemic 
continued till the close of the Qth decade. But during 
this decade mass vaccination compaign was started in most 
of the districts of the Doab and its impact began to reveal 
itself in the closing decade of the century, when almost 
all the districts enjoyed very substantial amelioration 
from the ravages of this, once horribly fatal, disease. 
The decade wise casualities and the number of persons 
protected through vaccination nre setout in Table xxx. 
It would be seen in the diagram that the casualities 
have been fluctuating from decade to decade and from one 
district to another across the entire Doab, After cholera, 
smallpox was reconed to be the most destructive disease and 
no district was completely free from its ravages during 
the last four decades of the past century as well as in 
eight successive decades of the present century, though its 
large frequency and intensity of vasitation is highly 
controlled today. It has already been asserted that 
smallpox was a formidable disease which took enormous lives, 
whenever it visited the region. But sometimes when it 
assumed the form of an epidemic it carried off many more 
lives. It was a general phenomenon that this disease was 
considerably more rampant in epidemic form in the years of 
famine, for instance famine years of 1877 and 1878 were 
were the worst hit year of the century. In former days its 
ravages were terrible and mortality incidences were very 
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extensive but with the beginning of the 20th century a 
widespread vaccination has largely reduced the power of 
fatality and steady frequency of visitation in the form of 
epidemic over extensively large areas. In the decade 
1881-91 the total mortality from smallpox was nearly 
72,558 in the whole region, but thereafter smallpox lost 
its virulence in the closing decade of the century and the 
annual average casualities dropped to 2Q,608 fatal cases 
in ten years. In both decades the general distribution 
of casualities was by no means uniform. The disease was 
still more destructive in Saharanpur, Aligarh, Etawah, 
Kanpur and Allahabad, where the decennial range of mortality 
was about 44,632 during the nineties. In the closing decade 
of the 19th century, however, the districts in upper and 
lovjer Coab had enjoyed relative amelioration from this 
disease while it was Allahabad where a total loss of life 
occurred to the 8,774 mark in the latter. Besides this, 
the districts of central Doab comprising Aligarh, Agra, 
Stah, Mainpuri, Farrukhabad and Etawah were not completely 
free therefore total casuality had risen to nearly 11,799 
in this period. 
Though it is rather difficult to establish the 
exact location of the disease in an endemic form, however, 
it appears from an overall assessment through the available 
records of mortality and frequency of the disease incidence 
that upper Doab districts alongwith Aligarh were found the 
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pandemic form and there perraanont centres of smallpox 
existed upto the end of 19th century. But gradually t h i s 
cent re shif ted to (Aligarh) Agra and Parrukhabad in cen t ra l 
Doab and a lso Kanpur, Allahabad d i s t r i c t s of lower Doab had 
remained perpetual ly the areas of qui te high category of 
endemic or pandemic nature of disease l o c a l i z a t i o n . In 
c o n t r a d i s t i n c t i o n to these d i s t r i c t s , there were the 
d i s t r i c t s of Mathura, Etah, Kainpuri and Fatehpur where the 
d isease was r e l a t i v e l y l e s s severe and remained subdued 
epidemiolcgical ly . The d isease was only an occasional 
v i s i t a n t over mentioned d i s t r i c t s of the region. 
I t was only a f te r the la rge scale vaccinat ion 
compaign that t h i s general pa t t e rn of d isease casua l i ty was 
completely changed and the highly d i sease- prone d i s t r i c t s 
of upper Doab witnessed a steady reduct ion in the morta l i ty 
r a t e from t h i s disease from the turn of the century. The 
smallpox mor ta l i ty in these d i s t r i c t s during the f i r s t three 
decades of the 20th century f e l l down to nearly 2,567, 3,098 
and 6,015 reported cases respec t ive ly , and also in above 
period the c a s u a l i t i e s from smallpox were r e l a t i v e l y high 
in the cen t ra l Doab d i s t r i c t s where they have been accounting 
for 10,150, 10,169 and 10,762 reported cas es in each decades. 
In the lower Doab, mor ta l i ty was the highest in the region 
during these decades as i t was recorded to be about 10,413, 
8,691 and 3,997 persons r e spec t ive ly . 
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In the fourth decade the la rge scale vaccinat ion 
compaign seems to have l o s t i t s major e f f ec t , because t h i s 
period did not experience much ameliorat ion as evidenced 
by the c a s u a l i t i e s which t o t a l l e d to nearly 26,825 persons 
in these years with respect to the whole region. This 
increase of morta l i ty continued in to the f i f t h decade and 
the c a s u a l i t i e s during t h i s decade were as high as 26,956 
persons giving an average of 2,696 persons per year . This 
behaviour of the disease a t t r ac t ed the a t t e n t i o n of the 
d i s t r i c t and s t a t e medical serv ices and vaccinat ion and 
other prevent ive campaigns were launched vigorously a l l 
over the region. This revised great hopes of a t l e a s t 
con t ro l l i ng and containing the disease in the area . 
But contrary to expectat ion, the disease reappeared 
with some vigour and v i ru lence during 1951-61. The t o t a l 
c a s u a l i t i e s during t h i s decade amounted to no l e s s than 
39,679. Generally the d i s t r i c t s of the cen t r a l and lower 
Doab suffered r e l a t i v e l y more severely from the ravages of 
the d i s ea se . Allahabad and Agra were worst suf ferers with 
t o t a l ten yearly record of about 9»432 and 5,254 c a s u a l i t i e s . 
In the remaining d i s t r i c t s , too , c a s u a l i t i e s were quite high 
as the ten yearly f igures have ranged between 3,740 and 594. 
The disease was l e s s severe in the upper Doab d i s t r i c t s , 
where i t showed a t o t a l of ten yearly morta l i ty to the 5,326 
mark. From Pig. 30 i t w i l l be seen tha t trend of mor ta l i ty 
incidences was generally i r r e g u l a r during the decade. 
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However in the majority of the d i s t r i c t s the disease was 
found to be most devasta t ing in 1958. 
The disease showed a progressive decl ine both in 
i n t e n s i t y and frequency of incidence from the beginning of 
the next decade. Nowhere in the Doab the reported cases 
of these c a s u a l i t i e s for 1961-71 decade touched more than 
1908 mark. The upper Doab d i s t r i c t s emerged as the most 
protected ones as a r e s u l t nowhere the annual average 
touched above the 721 person mark. On the contrary the 
lower Doab d i s t r i c t s were the g rea te s t su f fe re rs as these 
f igures have ranged from 1>420 in Kanpur to 1,908 in 
AllahaTJad. Relat ively speaking, cen t ra l Doab's suffer ings 
were of a medium leve l of about 7,400 deaths in ove ra l l 
respec t . Among i t s d i s t r i c t s , Agra, Aligarh and Etawah were 
most unfortunate as the t o t a l loss of l i f e in these d i s t r i c t s 
came to nearly 1,751, 1,185 and 1,180 respec t ive ly in the 
aforesaid decade. 
The decl ine in the disease tha t s t a r t ed with the 
beginning of 1961-71 decade continued appreciably in to the 
next decade. Agra emerged as the most for tunate d i s t r i c t 
showing complete e rad ica t ion of the d i s ea se , whereas Aligarh 
was the most unfortunate with an average of about 1,695 
c a s u a l i t i e s in the above period. Kanpur was the next 
highest suf fe re r with t o t a l f igures of about 950 to be 
followed by Kuzaffarnagar with notable casua l i ty of about 
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7 10 persons. In the remaining districts these casualities 
remained well below 600. The trends and statistical details 
of casualities from small-pox during the three decades from 
1951 to 1981 are shown by Figure and Tables, (30 and XXIX). 
The brief outline of the history of the epidemic 
outbreaks of smallpox during the past 120 years indicates 
strongly the fact that the disease, which was horribly fatal 
during the later half of the 19th century, has now been 
controlled and contained effectively. Nevertheless, in 
view of the highly erratic behaviour of the disease over 
the years as highlighted by the foregoing historical outline, 
there seems no justification for any undue complacency. 
3. MALARIA 
( i) Prognosis and Aetiology of the Disease 
"Malaria" is the name under which we describe the 
symptoms resulting in man from the injection into his system 
of a single - cell parasite, a protozoan of the genus 
Plasmodium, by the bite of a female mosquito of genus 
Anopheles. The cycle of this parasite is complicated, 
passing through several stages, partly in the blood of man 
and partly in the digestive tract of the mosquito. The 
epidemiology of malaria is, therefore, the result of a 
number of correlations between each of the three factors-man^ 
mosquito vector, Plasmodium - and the geographical environment. 
^47 
Asa result the regional correlation between climatic 
factors and breeding of the mosquito, and between cultural 
factors and the susceptibility or immunity of the host 
is of great geographical importance. 
Kalaria"i3 or has been the greatest killer of all 
and when it does not kill it reduces mankind almost to 
incompetence". In Indian "Vital statistics" malarial death 
are hard to establish, because they are usually registered 
1 "5 
under "fevers" and as such the exact proportion of deaths 
due to malBLTial fever are unknown, but it is estimated to 
be as high as one third, which would mean that roughly 
20 per cent of all deaths in India are traceable to this 
14 
one disease alone, 
Malaria, though not always fatal has, to be sure, 
a high mortality rate. Its incidence in the Doab, as 
elsewhere high in the country, is very high even today. 
Most authorities agree that malaria "causes more sickness 
15 
and loss of working hours than any other disease in India". 
11 May, J.M., "Map of the World Distribution 
of Malaria Vectors", Geographical Review. 
Vol.41, No.2, 1951, p.638. 
12 Stamp, L.D,, "Malaria", The Geography of Life 
and Death, The Fontana Library, London, 
1964, p.38. 
1 3 Fever is always comprehensively applied to the 
terms, including as a rule pneumonia, influenza, 
and other diseases in which fever is a prominant 
symptom, in this category malaria to be the 
listed for all practical purposes. 
14 Gyandchand, India's Teeming Millions, Allend and Unwin, 
London, 1939, p.119. 
15 Megaw, J.Sir, "Public Health, The Great Disease of 
India" in E.A.H. Blunt, (edr.) Social Service 
in India, London, 1938, p.219. 
Each year nearly 100 million suffer from it in India. In 
some areas a majority of the people lose several weeks of 
working time out of each year because of this disease. 
"It is therefore certain that malaria constitutes the 
major public problem in India, from the point of view of 
morbidity and of mortality". The malaria problem in the 
Doab and elsewhere in the country is so enormous that no 
dent has yet been made on it by the preventive or curative 
methods. This disease has been very common and widespread 
in India, ao "at the time of Indian Independence in 1Q47 
it was estimated that India had some 75 million malaria 
17 
sufferers with 800,000 deaths a year"« The disease could 
not be checked effectively until National Malaria 
Bradication Prog-ramme was started in 1958-59, both at the 
Doab as well as national level. "A rapid fall in morbility 
and mortality was achieved and by 1965 eradication seemed 
to be almost within grasp, for there were estimated to be 
only 100,000 active cases and no deaths in that year. But 
at this crucial stage the compaign faltered owing to a 
number of reasons and a resurgence began in I966 and number 
of cases rose to over 5 million in 1975 and 1976, with ten 
million in the first nine months of 1977, -while mortality 
is difficult to establish, it certainly had Increased also", 
although "it may be quite insignificant compared with the 
16 Health Commissioner with Government of India, 
Annual Report. 1936, p.49. 
17 Learmonth, A.T.A. and Akhtar, R. , "The Res-vrgence 
of Malaria in India, 1965-76, Geo.lornal. 
Academlche Verlagsg Selfschalf, Viesbanden, 
1.5-69-80/77, p.69. 
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situation before the compaign began*:. The provincial 
efforts at malaria control have on the whole been spasmodic 
in character. Although in the past the main weapon used in 
this region has been distribution of medicine such as 
quinine, but here this medicine has never been plentiful or 
even adequate to control this disease. The progress made 
in the past in solving the malaria problem has been slow 
and there is still much left to be done for slopping the 
menace of this disease which causes so many deaths today, 
and often goes unchecked in remote villages. 
(ii) Pattern of Malaria Distribution 
For a brief historical outline of the disease, 
the year 1871 may be taken as the point of start because 
it is from this year that the reliable yearly records ot 
deaths are available. A very fair idea of the general 
health of these days can be obtained from available records 
of vital statistics in various districts of Doab. The 
figures are not very reliable as large scale omissions 
in the registeration of malaria deaths are clearly indicative 
of the general trend. 
Malaria has been the major killer in the Doab as 
it shared the highest proportion of deaths which totalled 
to about 29,910,559 during eleven decades between 1871 and 
18 ibid., (1977), p.69. 
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1981. Among all the mortality oauaes, the proportional 
share of malaria percentage was worked out to be 39.39 
and share of other diseases was ahout 10.61 per cent 
during these decades. Fig, 3 1 shows the distribution of 
malaria casualities from 1871 to 1981, while Table xx;:: 
show the details for statisticsineach districts of the 
Doab. 
The old records show that malaria epidemic has 
periodically occurred from time immemorial, and many 
districts of the Doab had acquired notoriety for it. The 
most vid-uarable areas are the low lying lands along the 
rivers Ganga-Yamuna, the forest belt In the north of 
Saharanpur, and the tracts along the main canals^ Shallow 
and waterlogged areas in the region are another kind of 
reservoirs for the breeding of malaria mosquitoes, which 
are responsible for the widespread occurrence of malaria 
fever in the interior places of the region. 
Notably, the available statistics of malaria 
casualities show that malaria has been the greatest killer 
of all the epidemic diseases which made frequent outbreaks 
of large magnitude across the Doab during the last three 
decades of the 19th century. The malaria fever and related 
mortality incidences are a regular feature of the large 
areas of Doab. It is therefore quite obvious that at times 
of major epidemics the casualities from this cause rise to 
tremendous proportion in the highly vulnerable districts of 
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Doab, I t i s evident from the record of the c a s u a l i t i e e 
tha t malaria continued to ravage and devas ta te the 
d i s t r i c t s of the region during l a s t three decades of the 
19th century, with high vigour and unchecked i n t e n s i t y , 
and claimed 39,15,714, 40,77,580 and 36,99,702 l i v e s 
r espec t ive ly . In a l l the d i s t r i c t s the eighth and nineth 
decades were worst h i t by the epidemic while the tenth 
decade was r e l a t i v e l y l e s s affected. Though during the 
eighth decade malaria was widespread and highly v i r u l e n t 
across the e n t i r e Doab, but r e l a t i v e l y speaking i t was 
most severe and highly devas ta t ing in the d i s t r i c t s of 
Saharanpur, I^^zaffarnagar, Keerut, Aligarh, Xathura, Agra, 
Ktah, Fiainpuri, Farinkhabad, Kanpur and Allahabad, and in 
a l l of them a combined ten yearly record of c a s u a l i t i e s 
exceeded 33,77,577 mark. On the contrary i t was comparatively 
l e s s severe in the d i s t r i c t s of Bulandshahr, 3tawah and 
Fatehpur, but the loss of l i f e in these a r ea s , too, was by 
no means in s ign i f i can t as the ten yearly record of t o t a l 
death incidence was about 5,38,137. The following decade 
witnessed fur ther i n t ens i t y in the outbreak of the disease 
in a l l the d i s t r i c t of the Doab except Fatehpur and as a 
r e s u l t the ten yearly record of c a s u a l i t i e s exceeded 
38,99,093 mark. In Fatehpur i t was 17,829 by no means an 
i n s i g n i f i c a n t number. The c los ing decade of the l a s t 
century also was h i t by the disease almost with equal 
seve r i ty . I t was more severe in upper Doab claiming on the 
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average , about 317,301 l i v e s per year per d i s t r i c t . The 
i n t e n s i t y of the disease was r e l a t i v e l y l e s s in cen t ra l 
and lower Doabs where the annual c a s u a l i t i e s averaged to 
52,670 per d i s t r i c t . 
Despite a l l e f fo r t s on the front of hea l th , the 
high incidence of the disease tha t marked the 19th century 
continued into the 20th century. The trend of the disease 
mor ta l i ty during f i r s t half of the 20th century was, however, 
marked with notable fu luc tua t ions both a t decadal and 
d i s t r i c t l e v e l s . The f i r s t , second and th i rd decades of 
the present century were h i t by the epidemics of very high 
magnitude, when the t o t a l record of mor ta l i ty reached the 
mark of 41,93,781, 41,54,007 and 31,36,175 persons 
respec t ive ly . During t h i s per iod , the fever , e spec ia l ly 
malaria of the quartan type, was found prevalent on a l a rge 
scale and over the e n t i r e Doab. The mor ta l i ty from malar ia l 
fever reached i t s climax in the decade 1901-11 as i t rose to 
419,378 persons per year on the average in each d i s t r i c t of 
the region. In the next decade i . e . 1911-21, the mor ta l i ty 
from mala r ia l fevers , on the whole remained high. I t ranged 
from 172,870 in Patehpur to 424,132 in mzaf fa rnagar . 
Besides these mentioned, other d i s t r i c t s which suffered 
acutely with a loss of l i f e of about 350 thousand or more 
were Agra, Bulandshahr, Saharanpur, Allahabad and Meerut. 
The t o t a l loss of l i f e in the Doab was of the order of 
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41,54,007 (Table :<XXI) . This trend continued, with some 
v a r i a t i o n s , in the third decade a l s o , Meerut emerged as 
the highest sufferer with a notable t o t a l of about 35,912 
deaths in t h i s per iod. Other high sufferers were 
Muzaffarnagar, Bulandshahr, Saharanpur, Aligarh, Mainpuri, 
Farrukhabad and Allahabad having morta l i ty averages ranging 
between 29,204 and 21,538 per year . 
As a matter of f a c t , malaria was most devasta t ing 
in the cen t ra l Doab d i s t r i c t s during the f i r s t three decades: 
the t o t a l loss of the l i f e by decades was 180,987, 181,736 
and 137,638 respec t ive ly . Although during these decades 
malaria was most devasta t ing in most of the upper and 
cen t ra l Doab d i s t r i c t s but the combined deaths across these 
sec t ions hardly exceeded the mark of 148,587,149,013,117732-, 
89t805, 84,652 and 58,248 c a s u a l i t i e s in three decades as 
well as in both respect ive areas of the region. The fourth 
decade, experienced a r e l a t i v e amel iora t ion, but s t i l l the 
morta l i ty r a t e was higher than what was general ly expected. 
The disease was quite a c t i ve during t h i s decade and as a 
r e s u l t the average mor ta l i ty worked out to be 274,128 persons 
in the e n t i r e Doab. In t h i s period the d i s t r i c t s of the 
upper and lower Doab suffered r e l a t i v e l y more eeverly from 
the ravages of the d isease , Meerut and Bulandshahr were 
worst h i t areas where annual average casua l i ty reached the 
32,090 and 25,964 persons. In the remaining d i s t r i c t s the 
morta l i ty incidences , though r e l a t i v e l y low, were by no 
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means i n s i g n i f i c a n t as the averages ranged between 22,695 
and 13,731. Broadly speaking, the lower Doab sec t ion was 
the l e a s t suf ferer with an yearly average of 51,416 deaths 
whereas in the o ther two sect ions the loss was twice as 
high being 119,359 in cen t r a l and 103,353 in upper Doab, 
The sever i ty of the disease fur ther subsided during the 
f i f t h decade and the annual average for the Doab as a whole 
dropped to 231,448 deaths. I t would be seen from the 
Table xxxi that by the f i f t h decade the disease had l o s t 
much of i t s v i ru lence in as many as eleven d i s t r i c t s of the 
Doab where the annual average per d i s t r i c t dropped to about 
14,000 c a s u a l i t i e s . The disease however, continued to be 
severe in MeeiMt, Bulandshahr and aaharanpur where the 
c a s u a l i t i e s averaged to about 26,000 a.piece. 
In the second half of the 20th century, t h i s disease 
seems to have los t much of i t s v i rulence and i n t ens i t y in 
many d i s t r i c t s of the Doab. The disease seems to have 
yielded much to the heal th control measures during the s ix th 
decade as the t o t a l c a s u a l i t i e s dropped to about 14,25,521 
persons decennial ly . The maximum mor ta l i ty f igure was 
recorded in rieerut (205,407) whereas the minimum occurred in 
Etawah (53,176). In the seventh decade National Malaria 
Eradicat ion compaign was e f fec t ive ly launched and remained 
operat ional for many years so that in most of the d i s t r i c t s 
of the Doab i t s general impact began to appear in the form 
of high reduction of mor ta l i ty in the two subsequent decades 
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also. Thus the 1961-71 decade experienced further 
amelioration and consequently the casuality figure was 
reduced to a paltry 10,43,102 persons. Probably under thp 
continued momentum of the past the Meerut, Bulandahahr and 
Aligarh districts were still found to be realing under the 
attacks of the disease suffering loss of 128,594, 109,087 
and 100,426 lives respectively. The eighth decade witnessed 
further decline in the intensity and frequency of incidence 
of the disease. Consequently nowhere in the Doab the yearly 
average of casualities exceeded 25,230 persons. 
The unabated intensity of the disease in Saharanpur, 
Bulandshahr, Aligarh, Farrukhabad, Kanpur and Allahabad 
during the 100 and odd years is a strong indication of the 
fact that the disease existed in an endemic form in these 
districts while the adjoining districts served as mediary 
centres for its spread. Chief among the districts which 
imported infection of the disease were Kuzaffarnagar and 
Keerut in upper Doab and Mathura, Agra, Etah and Etawah in 
central Doab. In these districts malaria was often seen in a 
pandemic form. 
From this brief historical outline of disease it 
can briefly be concluded that malaria death have not 
disappeared altogether and this disease is still active in 
horribly fatal form in many districts across the Doab. Now 
it seems that despite these alarming situations official 
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machinary is still unable to check the virulence and 
intensity of disease and hence in the high and less-diseaae 
prone area of the Doab this malaria natality may go unabated 
in the near future also, 
(i) Prognosis and Aetiology of the Disease 
Dysentery is an infection of the lower bowel 
resulting in abnormal pain. n^d diarrhea also occurs 
largely due to malfunctioning of the intestines which may 
result from several causes. The amoebic and bacillary are 
two major types of dysentery," In fact amoebic (amebiasis) 
dysentery is caused by ingestion of unwashed fresh food that 
is contaminated by microscopic cytes of the parasite 
andamoeba histolytica. The principal source of contamination 
is passage by human carriers. Contamination may also spread 
by flies or other insects, through sewage pollution and 
unsanitary water supply systems and through use of human 
excreta for fertilizers. Bacillary dysentery is caused 
primarily by members of the shigella group of bacteria and 
it usually occurs through eating unwashed, contaminated 
20 food. It is a widespread disease and tends to appear in 
extensive epidemic form both in midlatitudes and the tropic. 
19 Benjamin, H.3., "Dysentery", Encyclopaedia 
Americana. Vol.9, International Edition; 
Americana Corporation, New York, 1966, 
p.457. 
20 ibid., (1966), p.458. 
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Diarrhea also, is produced by malfunction of 
intestines due to some infection. It usually begins 
3 or 4 days after infection and gradually intensifies 
leading to increasingly severe dehydration, prostration 
21 
and fever, or it may reach a high point and then subside. 
As far as the process of development is concerned dysentery 
and diarrhea are much alike. So being primarily the disease 
of tropical and sub-tropical climate, the incidence of 
dysentery increases during the hot weather season. 
The "Dysentery and diarrhea" in Indian registeration 
statistics constitute a catch-all category and embrace a 
large number and variety of intestinal disorders. It is 
true that these disorders kill on a gigantic scale. Since 
they are most likely to go unregistered, their relative role 
in the total mortality is perhaps understated by the official 
returns. In fact this disease is of mild nature and erodes 
general health very slowly and gradually, therefore little 
attention has been paid to the particular causes of deaths 
from 'bewel disorders' uptil now. 
Since early times this disease was fairly widespread 
in large sections of the Doab and it also swallowed a major 
part of the population but as this disease was not terribly 
horrifying and attacked in a milder form therefore in all 
21 ibid. , p.458. 
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respec t t h i s cause of mor ta l i ty was fu l ly neglected both 
by individuals and also by o f f i c i a l s of the heal th machinery. 
As a l l deaths had occurred undpr slow process of dehydration 
and ex t inc t ion , therefore no regular records were o f f i c i a l l y 
maintained. Insp i te of a l l these d i f f i c u l t i e s , the year 
1871 may be taken as the point of s t a r t for the medical 
his tory of the d i sease , because i t i s from t h i s year that 
f a i r l y r e l i a b l e yearly records of death are ava i l ab l e . 
( i i ) P a t t e r n of Dysentery and Diarrhea Dis t r ibu t ion 
Available records of mor ta l i ty incidence show that 
though dysentery and d iar rhea were not hor r ib ly deadly 
d iseases of any no t i f i ab l e na ture , they did, however, made 
frequent v i s i t a t i o n s throughout the Doab during the l a s t 
three decades of the 19th century. These decades were the 
worst h i t par t of the century both in terms of frequency 
and i n t ens i t y of occurrence. Since the heal th and hygienic 
condit ions in the l a s t quarter of 19th century were ra ther 
poor and unsa t i s f ac to ry , a l l the d i s t r i c t s of the Doab were 
worst h i t by sporadic outbreaks of the d isease during the 
eighth and nineth decades. The t o t a l c a s u a l i t i e s during 
these decades were as high as about 62,470 and 62,371 
re spec t ive ly . The disease was comparatively more devas ta t ing , 
during the c los ing decade as the t o t a l c a s u a l i t i e s exceeded 
64,556 persons, being the highest t o l l ever recorded. 
261 
The disease was widespread over e n t i r e the Doab 
but i t was most severe and devasta t ing in the d i s t r i c t s of 
Saharanpur, Muzaffarnagar, Bulandshahr, Aligarh, Mathura, 
Agra, Fatehpur, Kanpur and Allahabad, where the notable 
f igures of c a s u a l i t i e s during the three decades exceeded 
55,268, 55,061 and 55,894 persons respec t ive ly . The disease 
was comparatively l e s s severe in the d i s t r i c t s of Meerut, 
Farrukhabad, Etawah, Btah and Mainpuri where the loss of 
l i f e accounted for 9,202, 9,510 and 8,462 in three successive 
decades respec t ive ly . The general p a t t e r n of d i s t r i b u t i o n 
of mor ta l i ty incidences from dysentery and d iar rhea during 
the l a s t hundred and ten years are shown on the map and the 
Table X>:xii shows s t a t i s t i c a l d e t a i l s for each d i s t r i c t 
in the Doab, 
The opening decade of the 20th century, however, 
experienced r e l a t i v e l y subs t an t i a l amel iora t ion from the 
carnage of t h i s disease and as a r e s u l t the aggregate 
mor ta l i ty in the Doab was recorded as 49,847 persons, a 
f igure l e s s e r than tha t for the previous decade by 14,509 
persons . In t h i s decade, too , the p a t t e r n of d i s t r i b u t i o n 
remained almost s imi la r to those experienced in the past 
th ree decades. Upper Doab d i s t r i c t s alongwith Aligarh, 
Kathura and Agra had a share of about 27,989 c a s u a l i t i e s and 
the loss in lower Doab d i s t r i c t s stood around 16,418 
c a s u a l i t i e s , whereas the remaining d i s t r i c t s , a l l i n the 
cen t r a l Doab, suffered a t o t a l loss of 5,440 l i v e s . In the 
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second decade the t o t a l c a s u a l i t i e s were comparatively 
high as they rose to 52,909 persons. In t h i s period upper 
Doab d i s t r i c t s remained nowhere en t i r e ly free from the 
d isease as t h e i r t o t a l f igures went up to nearly 16,852 
deaths . Though the disease was not quite strong in few 
d i s t r i c t s of cen t ra l and lower Doab and yet claimed a t o t a l 
t o l l of 22,028 and 14,029 l i v e s in ten years respec t ive ly . 
I t would be seen from the diagram tha t a f t e r a 
short period of l u l l , the disease reappeared with great 
vigour so that in the t h i r d , fourth and f i f t h decades the 
mor ta l i ty incidences reached well above the mark of 60,720, 
64,018 and 63,076 persons respec t ive ly . The th i rd decade 
showed a progressive increase both in i n t e n s i t y and frequency 
of incidence across the whole Doab. The Saharanpur was the 
highest suf fer in the Doab where record of 11,874 deaths had 
reached in a decade and lowest c a s u a l i t i e s occured in the 
d i s t r i c t of Kainpuri (516). In the remaining d i s t r i c t s the 
t o t a l ten yearly c a s u a l i t i e s ranged between 2,089 and 6,480 
persons. Instead of decl ining fu r the r , the mor ta l i ty from 
bowel d isorders tended to r i s e during the fourth decade and 
amounted to a t o t a l of 64,018 l i v e s . Flowever, considering 
individual d i s t r i c t s , i t i s found that majority of the 
d i s t r i c t s enjoyed s u b s t a n t i a l decline in these d i seases . 
Only iiaharanpur and Agra were the most unfortunate d i s t r i c t s 
with respect ively 12,249 and 7,525 deaths in ten years . 
Closely following them were Kuzaffarnagar, Aligarh and 
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Kanpur with a t o t a l amount of about 6,453, 6,233 and 
5,256 deaths respec t ive ly . The s t a t e of a f f a i r e did not 
change in the f i f t h decade and t o t a l deaths from dysentery 
and diarrhea were recorded to he 63,076, The Table XXXTI 
gives s t a t i s t i c a l d e t a i l s for the mentioned decades as well 
-as for d i s t r i c t w i s e break up in the Doab, 
The trend of the disease during the second half 
of the 20th century was marked with notable f l uc tua t i ons . 
The s ix th decade was the wors t -h i t with a t o t a l of 87,818 
c a s u a l i t i e s . The disease i n s p i t e of showing some decl ine 
a f t e r post-independence period as tonish ingly rose a l l times 
high with ten yearly mor ta l i ty of about 21,612 in Kanpur, 
11,557 in Bulandshahr to be followed by Meerut, Aligarh, 
Agra and Saharanpur with a claim of about 7,277, 7,410, 
6,577 and 5,589 deaths r e spec t ive ly . In the remaining 
d i s t r i c t s these c a s u a l i t i e s ranged between 3,196 and 5,325. 
The f a t a l i t y of the disease began to show a steady 
downward t rend from I96I onwards. The t o t a l t o l l of l i f e 
which was 59,707 for the decade I96I-7I , f e l l to become 
39,124 during the 1971-81 decade. The worst h i t d i s t r i c t s 
of the region in the seventh decade were Kanpur and Aligarh 
which claimed ten yearly mor ta l i ty of about 10,328 and 
6,477 persons r e spec t ive ly . This time a lso very in tense 
outbreak was witnessed in upper and cen t ra l Doab d i s t r i c t s 
and i t was quite weak and mild in the lower Doab, 
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Despite s t r i c t enforcement of sani ta ry measure, 
the incidence of the disease has not declined s u b s t a n t i a l l y . 
In fact i t , remained ra ther subdued in some d i s t r i c t s and 
qui te ac t ive in o thers during the eighth decade of present 
century. A high s t a t e of vu lne rab i l i t y prevai led in the 
d i s t r i c t s of Kanpur, Aligarh and Meerut, where t h i s ten 
yearly mor ta l i ty rose to about 6,094, 5,714 and 4,769 marks. 
And i t a lso in the remaining d i s t r i c t s had ranged between 
1,010 and 3,973 deaths decennial ly . I t i s therefore c l ea r 
tha t the d iseases i s s t i l l p e r s i s t i n g in the milder form 
and may out-break any time p a r t i c u l a r l y in the more vulner-
able d i s t r i c t s of the Doab(Fig. 32). 
The regional ana lys i s in the ecology of dysentery 
and diarrhea over a period of more than hundred years revealo 
the fact tha t the d i s t r i c t s of Saharanpur in upper Doab, 
Aligarh and Agra in cen t ra l Doab and Kanpur i n lower Doab 
suffered badly from t h i s d i sease . Actually same disease 
has shown moderate type of morta l i ty in upper Doab d i s t r i c t s 
of Muzaffarnagar and Bulandshahr alongwith Allahabad d i s t r i c t 
of lower Doab, but a t the same time the d i s t r i c t of Mainpuri 
had enjoyed r e l a t i v e freedom from the widespread epidemics 
of t h i s d i sease . However,the general p i c t u r e of the poor 
s t a t e of hea l th p reva i l ing whereby the i n t r i n s i c circumstances 
re la ted with the morbidity or mor ta l i ty as well as short 
comings of the maintenance department of hea l th , hygiene 
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and s a n i t a t i o n in not p r o v i d i n g c l e a n w a t e r and p roper 
f a c i l i t i e s to the people i n g e n e r a l may be pe rce ived as 
the main f a c t o r i n the enhanced m o r t a l i t y a c r o s s d i f f e r e n t 
a r e a s of t he Doab, 
But i n o r d e r to i n v e s t i g a t e the s p e c i f i c r easons 
a n o t h e r p r o j e c t needs to be inducted to i n v e s t i g a t e i n depth 
the causes a s to why some a r e a s a r e more s u s c e p t i b l e to 
t h e s e d i s e a s e s and some a r e f r ee from i t . This i n v e s t i g a t i o n 
may be h e l p f u l to improve the c o n d i t i o n of a r e a s badly 
a f f e c t e d by these d i s e a s e s . 
5 . TOBJiRCULOSIS 
( i ) P r o g n o s i s and Aet io logy of the Disease 
Tubercu los i s i s a s e r i o u s i n f e c t i o n s d i s e a s e , which 
d e r i v e s i t s name from t h e format ion by t h e body of c h a r a c t e r -
i s t i c c e l l u l a r s t r u c t u r e c a l l e d t u b e r c l e s , where the b a c i l l i 
22 
are trapped and walled off. It is caused by the bacillus 
Mycobacterium tuberculosis, which may affect any tissue of 
the body but is most commonly found in the lungs. This 
disease commonly occurs due to the invasion of the tissue 
of man by above mentioned organism. The especially human 
type enters the body through droplets by the breath of 
contaminated persons and sprutum, which affects particularly 
22 "Tuberculosis", in Funk and Vagnals New 
Encyclopaedia. Vol.23, New York, 
1981, p.316. 
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the lungs owing to the direct process of inhalation. The 
bovine type is found in milk and therefore is ingested and 
tends to affect the intestines, lymph nodes, and bones. 
The infection may be local i.e. confined to a few foci in 
the lungs or other involved tissue or it may be miliary or 
scattered. When the germs invade a healthy individual the 
natural defence is for the tissue to develop a scar which 
seals off the invador-temporarely or for ever. When the 
patient is in poor health, however, the tissue loses its 
battle, infection spreads and eventually the patient dies. 
Human tuberculosis accounts for more than 90 per cent of 
the cases afflicting man. Bovine types affect cattle and 
may be transmitted to children through milk. Tuberculosis 
is an outstanding example of a group of infectious disease, 
which provoke unique but poorly understood tissue reactions, 
it presents to medical scientists some of their most 
challenging problems even in the todays world. 
With the exception of malaria, tuberculosis probably 
kills more people in the Doab than any other single disease. 
The exact amount of killing by the disease is never known 
because poor people do not generally go to the doctors or to 
distant hospitals and thus many a case go undiagnosed and 
unrecorded. "The value of the recorded figures is greatly 
23 Stamp, L.D., op. cit., (I964), pp.51-54, 
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vitiated by the fact that correct diagnosis of the cause 
of death is rarely obtained and nuxnerous deaths from the 
tuberculosis are without doubt registered as due to fevers 
or respiratory diseases. There exists also the general 
tendency to conceal the cause of death in tuberculosis 
cases for fear of social disabilities or of quarantine and 
other disinfection measures". Therefore, there exists a 
large difficulty in exact location of the reported cases of 
this disease and proper collection of tuberculian data for 
the present study. Thus in order to avoid these difficulties, 
the ailments from 'respiratory diseases' has been taken for 
the analysis of tuberculosis, for in many respects they are 
clearly indicative of the general trend. 
(ii) The Pattern of Tuberculosis Distribution 
The most alarming situation about tuberculosis is 
that, in contrast to most of the diseases already discussed, 
it seems to be increasing. The percentage of all deaths 
listed as due to respiratory causes have shown a marked 
increase over previous years. The first survey of tuber-
culosis in this country was made by Dr.Arther Lankester 
during 1914-16. It concluded that the incidence of the 
disease was steadily increasing and it is still true as 
24 Commissioner of Health with Government of 
India, Annual Report. 1932, p.87. 
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confirmed by the registered deaths and other sources. 
Megaw also believes that tuberculosis is still increasing 
at a rapid and alarming rate. An increase of the disease 
in this countiT' would be expected according to the prevailing 
theory that isolated rural people, when brought into contact 
with outside world through the growth of the cites, industry 
and rapid transport, show extreme susceptibility to 
tuberculosis! Opinions differ as to how much of this 
susceptibility is due to the lack of acquired immunity and 
how much to the low standard of living. Infact, the disease 
is increasing in the expanding cities with their hordes of 
rural migrants and spreading rapidly to the countryside. 
The diffusion is hastened by the tendency of Indian 
industrial workers to return to their rural villages after 
27 
a short period of work in the city. In contrast to most 
advanced industrial countries, the tuberculosis rate in 
India, is greater among women than among men, while upto 
10 years the mortality is greater among boys, but between 
25 Quoted by Health Survey and Development 
Committee Report, Vol, I, (1946), p.9*^ . 
2 6 Kegaw, J., "Public Health, The Great Diseases 
of India", in E.A.H. Blunt (ed.), 
Social Services in India, (London,1938), 
p.228. 
2 7 Davis, K., The Population of India and Pakistan, 
Princeton, New Jersey, 1951, p.56. 
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10 and 30 the female death rate is markedly higher. After 
age "50 the male rate is greater than the female in urban 
and industrial communities, but not in rural areas. The 
reasons for the higher female mortality are apparently the 
heavy burden of rapid child bearing, prolonged lactation, 
extremely early marriage and heavy observance of the 'Purdah 
System'. The influence of purdah is seemingly shown by 
a greatly enhanced incidence of infection immediately after 
29 
the age when girls begin to be confined to the homes. 
The available records of casualities from 
tuberculosis show that this disease is next major killer 
after malaria and as a consequence of high prevailing 
vulnerability it has made frequent outbreaks across the Doab 
throughout eleven decades from 1871 to 1981. Although this 
disease was largely widespread in all fourteen districts of 
the Loab, but to be sure, it has shown high devastating 
potency and steady yearly rampage in progressively urbanising 
and industrially developing districts of Saharanpur, Meerut, 
Aligarh, Kathura, Agra, Kanpur and Allahabad. 
The available statistics show that the disease was 
a regular visitant of the region, and it continuously and 
28 Dormer, B.A., "Tuberculosis in South Africa" 
in Proceedings of the Fourth International 
Congress on Tropical Kedicine and Malaria, 
Vol.2, 1946, p.1509. 
29 Ukil, A.G., "Epidemiology and Pathology of 
Tuberculosis in India", Ind. Jour, 
of Medical Research, Vol.17, January 
1930, p.833. 
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p e r s i s t e n t l y ravaged the d i s t r i c t s of the region during 
the l a s t quar ter of 19th century with high vigour and 
i n t e n s i t y . I t s continued ravage, frequent outbreak and 
extensive carnage was so great tha t in a l l the d i s t r i c t s 
of the Doab the e ighth , ninth and tenth decades of the 19th 
century were worst h i t by the d isease . The t o t a l c a s u a l i t i e s 
during these decades were as high as about 175,582, 175,460 
and 174,807 re spec t ive ly . During these decades the disease 
was widespread across the Doab but , r e l a t i v e l y speaking, 
i t was most severe and devasta t ing in the d i s t r i c t s of 
Saharanpur and Meerut in upper Doab, and Aligarh, Wathura, 
Agra in Central Doab, and in Kanpur and Allahabad in the 
lower Doab. The Pig. 33 shows the d i s t r i b u t i o n of 
Tuberculosis mor ta l i ty incidence from 1871 to 1981, while 
Table XXXIII shows s t a t i s t i c a l d e t a i l s for each d i s t r i c t s 
of the Doab. 
Since no p ro tec t ive measures were ava i l ab le to the 
l a rge populat ions in the Doab, the d isease continued to be 
equally v i r u l e n t during the opening decade of the 20th 
century also and took a t o l l of 172,688 l i v e s . The worst 
h i t d i s t r i c t s also remained to be the same in whole region. 
The next decade experienced fur ther increase in 
the i n t e n s i t y of the disease and the c a s u a l i t i e s rose to 
181,561 Saharanpur, Keerut (upper Doab), Aligarh, Mathura, 
Agra ( cen t r a l Doab), Kanpur and Allahabad (lower Doab) 
continued to be the worst su f f e r e r s . In the th i rd decade 
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the i n t e n s i t y of the disease declined only nominally so 
tha t the t o t a l c a s u a l i t i e s f e l l from 181,561 to 175,852. 
And almost the same d i s t r i c t s of upper, cen t ra l and lower 
Doab were the major t a r g e t s of the d i seases . Instead of 
decl in ing fur ther , the morta l i ty r a t e from tuberculos is 
tended to r i s e again in the fourth decade of the present 
century. The t o t a l l o s s of l i f e from tube rc los i s during 
t h i s decade in the Doab rose to 180,927 giving an average 
r a t e of about 18,093 deaths per year . Though mor ta l i ty ra te 
tended to r i s e general ly in almost a l l d i s t r i c t s but more 
p a r t i c u l a r l y in Saharanpur, Meerut, Bulandshahr, Agra and 
Kanpur, Only Aligarh, Mathura and Allahabad experienced a 
r e l a t i v e ameliorat ion as ten yearly record came down to 
9,977, 10,075 and 24,228 c a s u a l i t i e s r e spec t ive ly . 
Plowever, in the c los ing decade of f i r s t half of 
20th century, the mor ta l i ty Incidences from tubercu los i s 
declined subs t an t i a l l y and t o t a l l e d to about 169,618. 
During t h i s decade ten d i s t r i c t s experienced some amel iorat ion 
in the i n t e n s i t y of the disease while Saharanpur, Mathura, 
Agra and Allahabad were the four unfortunate d i s t r i c t s 
recording fur ther r i s e in the c a s u a l i t i e s from t h i s d i sease . 
The disease became suddenly v io l en t a t the turn 
of the mid-century so that during the s ix th decade the 
c a s u a l i t i e s rose to the highest ever t o t a l of 207,983 
persons. The worst h i t d i s t r i c t s in t h i s decade were Agra, 
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Kanpur and Allahabad with ten yearly record of about 41,960, 
36,796 and 22,705 c a s u a l i t i e s to be folloved by the d i s t r i c t s 
of Meerut, Etawah, Bulandshahr, Aligarh, Farrukhabad, 
Saharanpur and Etah with t o t a l deaths of about 15,375, 
13,437, 11,715, 11,537, 11,046, 10,359 and 10,186 
respec t ive ly . In the r e s t of the d i s t r i c t s the c a s u a l i t i e s 
ran^ged between 9,663 and 3,447 in ten years . 
As a r e s u l t of vaccinat ion and other prevent ive 
measures the sever i ty of the disease was managed to be 
reduced to some extent during the sevenths decade. The 
t o t a l caaua l i ty dropped from 207,983 to 124,046 - a reduction 
of about 40 per cent . I t wi l l be seen from the Table 
that d isease l o s t much of i t s i n t ens i t y and frequency in 
about two-thii^3s of the d i s t r i c t s . This trend continued 
into the eigrith decade so tha t the c a s u a l i t i e s fur ther 
ddropped to be 108,036, The trend of tuberculos is mor ta l i ty 
incidence are shown by the Pig. 33 while Table XXXIII shows 
s t a t i s t i c a l d e t a i l s from 1871 and 1981 for each d i s t r i c t s 
of the Doab. 
The br ie f ou t l i ne of the h i s to ry of tubercu los i s 
in the region shows tha t despi te large BGG vaccinat ion 
corapaign the disease continues to be ac t ive over almost the 
whole of the Doab. The disease i s p a r t i c u l a r l y more ac t ive 
in i n d u s t r i a l centres and f a s t l y urbanis ing d i s t r i c t s of 
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the region. The c a a u a l i t i e s remained almost uniformly 
high r igh t from 1871 to 1951 as the f luc tua t ion were l imited 
to a narrow range of about 170,000 to 181,000. There a f t e r 
a sudden apurt during 1951-61, the mortality r a t e began to 
decl ine s t ead i ly during the subsequent decades to r e g i s t e r 
a l l time low in the sevent ies . This was however only a 
r e l a t i v e low otherwise a death f igure as high as 108,000 
ind ica tes tha t tuberculos is was one of the major k i l l e r 
d iseases in the Doab even during the 1971-81 decade. 
CHAPTER VII 
REGIONAL DISTRIBUTION 
OF 
DISEASES 
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CHAPTER VII 
nKGIONkL DI3TKIBUTI0N 0? FIVE COFi-lUNIGABLE 
DISiiASBS IN GANGA-YAKUNA DOAB 
OVEiX VIEW CF THE STUDY 
The b r i e f h i s t o r i c a l o u t l i n e of dea th s due to 
the f i v e communicable d i s e a s e s i n t h e Doab over a pe r i od 
of hundred and odd y e a r s , p r e sen t ed i n t h e p r e v i o u s c h a p t e r , 
has revea led t h a t the i n t e r c e n s a l r e g i o n a l i n c i d e n c e s of the 
d i s e a s e s had not followed any d i s t i n c t l y d i s c e r n a b l e p a t t e r n . 
The r e g i o n a l d i s t r i b u t i o n of the d i s e a s e s from decade to 
decade has been so c a p r i c i o u s t h a t i d e n t i f i c a t i o n of 
c h r o n i c a l l y h igh ly d i s e a s e - p r o n e d i s t r i c t s becomes d i f f i c u l t . 
N v e r t h e l e s s , t he hundred y e a r average shows t h a t the upper 
Doab d i s t r i c t s have u s u a l l y been r e l a t i v e l y l e s s s u s c e p t i b l e 
to t h e s e d i s e a s e s i n g e n e r a l . On t h e c o n t r a r y most of the 
c e n t r a l and lower Doab d i s t r i c t s have been r e l a t i v e l y 
f r e q u e n t and worse v i c t i m s of a l l o r some of t h e s e d i s e a s e s . 
This g e n e r a l i z e d r e g i o n a l p a t t e r n , of course wi th minor 
m o d i f i c a t i o n s and e x c e p t i o n s , i s found even i n the decades 
a f t e r a t t a i n m e n t of independence ( i . e . 1951 to 1981) as borne 
out by the fo l lowing r e g i o n a l a n a l y s i s of the d i s t r i b u t i o n 
of t h e s e d i s e a s e s . The t h r e e l a s t decades have p a r t i c u l a r l y 
been s e l e c t e d fo r two r e a s o n s ; f i r s t l y b e c a u s e , h e a l t h and 
h y g i e n i c c o n d i t i o n s have improved a l o t a f t e r independence 
and secondly because , the e x t e n s i v e use of m u l t i v a r i a t e 
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methods have been uaed in the fo l lowing two c h a p t e r s to 
d e r i v e the impact of soc io -env i ronmen ta l f a c t o r on the 
e p i d e m i o l o g i c a l c o n d i t i o n s and c i r cums tances of the d i s e a s e s 
under s t u d y . 
This a n a l y s i s w i l l t h e r e f o r e , p rov ide comparat ive 
assessment of r e g i o n a l p a t t e r n of the f i v e communicable 
d i s e a s e s between p re - independence and pos t - independence 
p e r i o d s . Consequent ly , t h i s c h a p t e r i s a t t e m p t i n g to 
h i g h l i g h t the r e g i o n a l d i s t r i b u t i o n of dea ths from each of 
the f i v e d i s e a s e s and whereby to examine s e p a r a t e l y and 
f indout r e l a t i v e i n t e n s i t y of r eg ions which s h a l l be 
i d e n t i f i e d on the b a s i s of median and q u a r t i l e i n d i c e s used 
i n t h i s s t u d y . The p r e s e n t d i s c u s s i o n w i l l so be concerned 
wi th bo th a s p e c t s of gene ra l and r u r a l - u r b a n p o p u l a t i o n s 
and i t w i l l be t ak ing t o g e t h e r an assessment of the s i t u a t i o n 
p r e v a i l i n g i n the p a t t e r n of d i s t r i b u t i o n wi th a view to 
i n d e n t i f y d i s e a s e i n t e n s i t y r eg ion which have e x i s t e d d u r i n r 
the spanot th i r ty yea r s s i n c e independence. 
1 . CHOLBxU 
RKaiONA.L LECENNUL DISTRIBUTION ( i a 5 l _ 6 l ) : 
General 
The gene ra l m o r t a l i t y from c h o l e r a in the decade 
1951-61, which t o t a l l e d about 27,966 p e r s o n s , was q u i t e 
unevenly d i s t r i b u t e d among the d i s t r i c t s of the Doab. The 
f i g u r e s show t h a t almost 49.77 per cent of the t o t a ] was 
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sha red by seven d i s t r i c t s of c e n t r a l Doab, whereas t h e 
upper Doab d i s t r i c t s accounted for 29.31 p e r cent and t h r ee 
d i s t r i c t s of lower Doab fo r t h e remaining 20.92 p e r c e n t . 
This d i s t r i b u t i o n on the b a s i s of q u a r t i l e ran§os i s 
dep ic t ed on t h e iXap and the s t a t i s t i c a l d e t a i l s a r e given 
below; 
TABLE XXXIV 
The D i s t r i b u t i o n of Cholera Deaths i n 
Total P o p u l a t i o n of Ganga-Yarouna 
Doab by D i s t r i c t s 
(1951-61) 
Measure of Death Inc idences 
ca t egory D i s p e r s i o n ^ a b s o l u t e As P e r c e n t a g e 
lOimbers of Tota l Deaths 
D i s t r i c t s 
High Above Qi 5151_4148 11 .27-14 .83 Meerut ,Buland-
shah r , A l iga rh 
Allahabad 
Kediuo K - Q^  1568-3066 5 .58-10 .96 Agra, Mainpuri , 
Jarrukhabad 
low M - G, 845-1406 3 . 0 2 - 5 .03 Kanpur, Etawah, 
Mathura , Etah 
Very Low Below Q^ 293- 549 1.05- 1.96 Saharanpur , 
Muzaffarnagar , 
F a t e h p u r 
Fig.34 shows t h a t high i n c i d e n c e d i s t r i c t s of 
Kee ru t , Bulandshahr and Al iga rh c o n s t i t u t e d one compact 
r e g i o n of h igh i n c i d e n c e , whi le i n lower Doab i t was 
Al lahabad , which had h igh i n c i d e n c e . L ikewise , Agra, 
i'^ainpuri and Parrukhabad a l l i n the c e n t r a l Doab c o n s t i t u t e d 
>-
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a compact region of medium incidence. However, low incidence 
region had two d i s t i n c t components one i n the cen t r a l Doab 
comprising the d i s t r i c t s of Mathura and Etah, and the second 
composed of Btawah and Kanpur d i s t r i c t s . Very low incidence 
was found in the contiguous d i s t r i c t s of Saharanpur and 
Kuzaffarnagar in the upper Doab and Fatehpur i n the lower 
Doab, 
If, the high and medium incidence d i s t r i c t s a re 
combined i t would be seen that there existed a r a t h e r 
continuous b e l t of r e l a t i v e l y high incidence of cholera 
dea ths . This b e l t runs from Meerut, Bulandshahr, Aligarh 
via Agra to Farrukhabad, The combined share of the d i s t r i c t s 
of t h i s b e l t was of the order of 18,306 deaths or 65.46 
per cent of the t o t a l cholera deaths i n the Doab. As aga ins t 
t h i s , extremely nothern and southern d i s t r i c t s were d i s t i n c t l y 
showing low incidence. 
I t appears t ha t the fortperly endemic (or pandemic) 
areas of d i s t r i c t s Saharanpur and Mathura, the disease has 
been ef fec t ive ly control led in t h i s decade, but the l a s t 
endemic area s t i l l existed in Allahabad a t the lower t i p 
of the Doab. 
Rural and Urban 
During 1951-6I there was a wide d i spa r i ty between 
cholera c a s u a l ! t i e s in the ru ra l and urban sec tors of 
populat ion. The dif ference of numbers was s t r i k i n g , and the 
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p r o p o r t i o n of dea ths i n r u r a l a r e a s was much h ighe r than 
t h a t of urban a r e a s . The p r o p o r t i o n of dea ths i n r u r a l 
a r e a s was of 80.82 p e r c e n t wh i l e t h a t of u rban a r e a was 
19.18 p e r cen t of t he t o t a l d e a t h . Table xxxv shows the 
s e c t c r w i s e d i s t r i b u t i o n of t h e s e d e a t h s . I t w i l l be seen 
from Table xxxv-vi t h a t t he c e n t r a l Doab was the worst 
s u f f e r e r bo th i n the r u r a l and urban p o p u l a t i o n , whereas 
the lower Doab had c a s u a l i t y p e r c e n t a g e s only of 18.7 and 
2 . 1 . F i g , 34 shows the d i s t r i b u t i o n of c h o l e r a d e a t h s 
i n r u r a l and urban p o p u l a t i o n s , w h i l e Table xxxv & x \ ' -i ^shcws 
t h e cho l e r a d e a t h s i n the v a r i o u s d i s t r i c t s . 
T a b l e X'CXV 
The D i s t r i b u t i o n of Cholera Deaths i n Rural 
P o p u l a t i o n i n Ganga-Yamuna Doab by D i s t r i c t s 
(1^51-61) 
Measure of Death Ind icences T^ . a. . .^ 
Category D i s p e r s i o n i „ ^ t , 3 , m t e As P e r c e n t a g e 
Numbers of Tota l Deaths 
High Above Q^  3686-3895 13 .18-13 .93 Keerut , A l i g a r h , 
Allahabad 
HediuE K - Q^  1257-2614 4 . 5 0 - 9.35 Bulandshahr , Agra, 
Mainpuri ,Parrukhabad 
| 
i 
Below Q3 
335-1130 
2 0 5 - 223 
Low ;•: - Q5 1.20- 4 .04 Muzaffarnagar, 
Mathura, Etah, 
Etawah, Kanpur 
0 . 7 3 - 0.80 3aha ranpur ,Pa t ehpur 
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T a b l e XXXVI 
The D i s t r i b u t i o n of Cholera Deaths i n Urban 
P o p u l a t i o n i n Ganga-Yamuna Doab by D i s t r i c t s 
(1951-61) 
Category 
High 
Kedium 
Low 
Very Low 
Measure of 
D i s p e r s i o n 
Above Q-j 
M - Q^ 
M - Q^ 
Below Q_ 
Death 
I n Absolu te 
Numbers 
559-1494 
269- 537 
193- 259 
70- 135 
Inc idences 
! As P e r c e n t a g e 
D i s t r i c t s 
of Tota l Deaths 
2.00 - 5.34 
0.96 - 1.92 
0.69 - 0 .93 
0.25 - 0 .48 
Agra, Mainpuri 
l^leerut jBulandshahr , 
Kathura ,Parrukhabad 
Kanpur 
3aharanpur ,Muzaffar 
nagar , A l i g a r h , 
E tah , Allahabad 
Fa tehpur , Etawah 
?ig. 34 shows the variation of cholera 
mortality in both rural and urban population of the Doab. 
In rural population Meerut, Aligarh and Allahabad districts 
were the worst sufferers, while in urban population Agra 
and Mainpuri districts had the highest mortality. The 
medium percentages of cholera mortality in the rural areas 
were found in districts of Bulandshahr, Agra, Mainpuri and 
Farirukhabad; while in urban population they were recorded in 
Meerut, Bulandshahr, Kathura, Farrukhabad and Kanpur. 
Similarly, the grouping of low and very low range districts 
in both rural and urban population were relatively scattered 
in upper, central and lower Doab districts, having reported 
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share of mor ta l i ty percentages of about 11.3^^ per cent , 
1,53 per cent and 4.0 per cent , 0.74 per cent respec t ive ly . 
In the above mentioned grouping of the d i s t r i c t s 
much s ignif icance may be attached to the high and medium 
d i s t r i c t s which s t r e tches from Meerut to Kanpur in respect 
of both the ru ra l and urban populat ion. 
HiGIO:^L lJh.QhUNl^L DiaTRIBUTlCU (1961-71): 
General 
After two and a half decade's at tainment of 
independence the t o t a l morta l i ty from the causes of cholera 
dropped very sharply in almost a l l the d i s t r i c t s of the 
Doab. The general deaths from cholera , the re fore , stood 
nearly 11,158 persons during 1961-71, a reduct ion of about 
16,808 or 66,38 per cent over the previous decade. However, 
in I96I-7I a l s o , the cholera morta l i ty was qui te unevely 
d i s t r i bu t ed among the d i s t r i c t s of the region, with the 
di f ference tha t the high incidence d i s t r i c t s of Meerut, 
Bulandshahr and Aligarh showed improvement and came down 
from high to medium range. However, the there was a r e l a t i v e 
d e t e r i o r a t i o n in the hea l th condit ions in cen t ra l Doab as 
i t suffered a loss of 5,772 persons or 51.73 per cent of the 
t o t a l . In the lower and upper Doab on the other hand i t 
accounted for 2,784 persons (or 24.95 per cent) and 2,602 
persons (or 23.32 per cent) r e spec t ive ly . Fig 35 shows 
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t h e d i s t r i b u t i o n of c h o l e r a dea ths i n 1961-71, and 
Table XXXVII shows the d i s t r i b u t i o n of d e a t h s . 
Table XXXVII 
The D i s t r i b u t i o n of Cholera Deaths i n Tota l 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
1961-71 
Category 
„ „ ,_ - Death Inc idences Measure of ^___ 
D i s p e r s i o n In Absolu te As P e r c e n t a g e 
D i s t r i c t s 
Numbers of Tota l Deaths 
High 
I'iedium 
Low 
Very Low 
Above Q 1 
M - Q 1 
M - Q , 
Below Q. 
908-1222 
789- 847 
627- 752 
467- 561 
8 .14-10.95 Meerut ,Agra,Kanpur , 
Allahabad 
7 . 0 7 - 7 .59 A l i g a r h , B t a h , 
Mainpuri 
5 . 6 2 - 6.74 Bulandshahr , Mathura, 
Parrukhabad, i ; tawah 
4 . 1 9 - 5 .03 Saharanpur , Kuzaffar-
nagar , Fa t ehpur 
I t w i l l be seen from the map t h a t h igh i nc idence 
d i s t r i c t s were s c a t t e r e d over the Doab i n four d i s t i n c t 
p a t c h e s d i s t r i b u t e d among t h e t h r e e main s e c t i o n s of t h e 
r e g i o n : Keerut and Agra i n the upper and c e n t r a l Doab 
r e s p e c t i v e l y , and Kanpur a longwi th Allahabad i n t h e lower 
Doab. On the c o n t r a r y , t h e medium d i s t r i c t s c o n s t i t u t e d 
a compact r eg ion , compris ing t h r e e d i s t r i c t s i . e . A l i g a r h , 
Etah and Mainpuri , a l l i n the c e n t r a l Doab. The low 
i n c i d e n c e r e g i o n had t h r e e d i s t i n c t c o n s t i t u e n t s c o n s i s t i n g 
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of Bulandshahr in upper Doab, Mathura and Farrukhabad-
Etawah area in central Doab, 
Nonetheless, the high and medium districts, if 
combined, present a high incidence belt of cholera mortality 
in three districts of central Doab comprising Aligarh, Agra, 
Etawah, and Kanpur, Patehpur and Allahabad in lower Doab 
with almost half of the total cholera deaths. This mortality 
pattern has, however, distinctive influence on the general 
health conditions of the people in the above two noted 
sections of the Doab. 
Rural and Urban 
In the decade (1961-71) the relative position of 
rural and urban population in respect of cholera deaths 
underwent notable change. The rural percentage dropped 
down from about 80 to about 55 per cent, while the urban 
percentage rose from about 20 per cent to about 45 per cent. 
However, the regional pattern remained almost the same as 
the high and medium areas were again in the districts of 
Aligarh, Mainpuri, Agra and Kanpur, Pig, 35 shows the 
distribution of cholera during 1961-71 in the rural and 
urban sectors. Table xxxvil&ix gjjQ^ g ^^le statistical details. 
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Table>^xxvii i 
The D i s t r i b u t i o n of Cholera Deaths i n Rural 
P o p u l a t i o n of the Ganga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
Category 
High 
Medium 
Low 
Very Low 
Measure of 
D i s p e r s i o n 
Above Q^  
M - Q^  
M - Q3 
Below Q, 
Death Inc idences 
I n Abso lu te 
Numbers 
598-730 
439-503 
302-359 
237-277 
TH a+T'H /»+o 
As P e r c e n t a g e '" 
of Tota l Deaths 
5.36 - 6.54 
4.11 - 4 .50 
2 .70 - 3 .63 
2.12 - 2 .48 
Agra,Kanpur, 
A l l ahabad 
Meerut , A l i g a r h , 
Btah , Mainpuri 
Bu l a nd B hahr , Ma t hu r a , 
Parrukhabad,Btawah, 
P a t e h p u r 
Saharanpur , 
Muzaffarnagar 
Table xxxix 
The D i s t r i b u t i o n of Cholera Deaths i n Urban 
P o p u l a t i o n of the Ganga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
Category 
High 
Medium 
Low 
Very Low 
Measure of 
D i s p e r s i o n 
Above Q. 
M - Q^  
M - Q^ 
Below Q_ 
Death I n c i d e n c e s 
I n Absolu te 
lumbers 
407-624 
350-382 
293-347 
230-270 
T\4 « 4 - ' M 4 ^ 4 - y . 
As P e r c e n t a g e i>xu..xv,.u 
o f Tota l Deaths 
3.65 - 5.59 
3.14 - 3.42 
2 .63 - 3.11 
2.06 - 2.42 
Meerut , Agra,Kanpur 
A l lga rh ,Ma thu ra , 
Mainpur i ,Al lahabad 
Bulandshahr , Btah, 
Parrukhabad,Btawah 
Saharanpur ,Muzaf far -
nagar , Pa tehpur 
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A close examination of the f igures for 1961-71 
decade shows tha t high and medium d i s t r i c t s were notably 
p a r t i a l l y concentrated in upper and cen t ra l Doab and 
cons t i tu ted two d i s t i n c t patches of land in r u r a l s e c t o r s . 
These patches were found i n f ive d i s t r i c t s , the one consisted 
of Meerut, while the second comprised the d i s t r i c t s of 
Aligarh, Agra, Btah and Mainpuri, with 22.82 per cent , and 
i f Kanpur and Allahabad are a lso included i t r i s e s to about 
35 per cent . Likewise the cholera mor ta l i ty d i s t r i b u t i o n 
in urban a reas has presented a t yp ica l p a t t e r n and as r e s u l t 
highly urbanized d i s t r i c t s of Meerut, Agra and Kanpur were 
found in high range category and tha t Al igarh, Mathura, 
Etah (cen t ra l Loab) and Allahabad (lower Doab) came under 
medium category of incidence. However, taking ove ra l l 
s i t u a t i o n the high and medium category of d i s t r i c t s have 
shown 26.75 per cent deaths in urban s e c t o r s , in the above 
mentioned decade. Low and very low ranges were d i s t r i bu t ed 
i n seven d i s t r i c t s for both ru ra l and urban sec to rs of 
cholera mor t a l i t y , 
REGIOML DBCBNNUL DISTRIBUTION (1971-81): 
General 
F ina l l y , in the eighth decade the cholera mor ta l i ty 
fu r the r dropped by 14 per cent from the previous decade and 
t o t a l l e d about 9,595 persons in the whole Doab. The 
d i s t r i b u t i o n was again very uneven. Almost half of the t o t a l 
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was shared by the districts of central Doab. The upper 
Doab districts accounted for 21 per cent, while the lower 
Doab districts for 24 per cent. Fig. 36 shows this 
distribution on the basis of quartile ranges. The relevant 
statistical details are shown in Table XL. 
Table xi. 
The Distribution of Cholera in Total Population 
of Ganga-Yamuna Doab by Districts 
(1971-81) 
Measure of Death Incidences 
Category Dispersion In Absolute As Percentage 
Numbers of Total Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Very Low 
Above Q. 
M - Q^  
M - Q^ 
Below Q-
733-1101 
668- 733 
569- 668 
504- 569 
7 .57 -
6.95 -
5.95 -
5.24 -
11.72 Muzaffarnagar , 
A l i g a r h , Agra, 
Kanpur 
7 .57 Etawah,Mainpuri , 
Parrukhabad 
6.95 Meerut ,Bulandshahj 
Mathura, Fa tehpur , 
5,95 SaharanpuTjl i tab 
F ig . 36 shows t h a t high i n c i d e n c e d i s t r i c t s were 
s c a t t e r e d over the Doab and did not c o n s t i t u t e any d i s t i n c t 
compact r e g i o n . N e v e r t h e l e s s , two of the fou r d i s t r i c t s 
coming under the h igh ca tegory belonged to the c e n t r a l Doab. 
The t h i r d (Kanpur) , which i n c i d e n t a l l y had the h i g h e s t 
number of dea ths i n the Doab, belonged to lower Doab, while 
the f o u r t h was i n upper Doab. In c o n t r a s t to t h i s , the 
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medium d i s t r i c t s cons t i tu ted a compact region comprising 
three d i s t r i c t s , a l l in the cen t ra l Doab. The low region 
has two d i s t i n c t components - one in upper Doab and the 
other in lower Doab, 
Thus i f the high and the medium d i s t r i c t s are 
combined, one can ident i fy a r a the r continuous b e l t of 
r e l a t i v e l y high incidence of cholera dea ths . This b e l t 
runs from Aligarh via Agra to Kanpur. The t o t a l share of 
the d i s t r i c t s of t h i s b e l t was 49.10 per cent of the cholera 
deaths i n the Doab. In con t ras t to t h i s the extreme north 
and south d i s t r i c t s had d i s t i n c t l y low incidence of about 
5.60 and 5.90 per cent r espec t ive ly . The lowest incidence 
(5,20 per cent) was, however, found in Btah d i s t r i c t of the 
cen t ra l Doab. 
Rural and Urban 
Table XLiS-Xii: shows that though the ru ra l populat ion 
suffered a l i t t l e more than the urban populat ion, the 
p a t t e r n of regional d i s t r i b u t i o n in both the sec tors was 
almost the same (F ig .36 ) . 
? i g . 3 6 shows tha t the cen t r a l Doab was the 
worst affected area of the Doab. The high range d i s t r i c t s 
l i k e Kanpur, Aligarh, Kainpuri and Muzaffarnagar accounted 
for 18.50 per cent and the medium range d i s t r i c t s of Agra, 
Bulandshahr, Farrukhabad shared nearly 11.36 per cent of 
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Table "^^ -^  
The D i s t r i b u t i o n of Cholera Deatha i n Rural 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
Measure of Death Inc idences D i s t r i c t s 
Category D i s p e r s i o n "In Absolu te As P e r c e n t a g e 
Numbers of To ta l Death 
High 
Kedium 
Low 
Very Low 
Above Q. 
M - Ql 
K - Q 3 
Below Q, 
384-548 
339-378 
293-329 
261-282 
4 .00 - 5.71 Kanpur ,Al iga rh , 
Mainpur i ,Kuzaf fa r -
nagar 
3.54 - 4 .00 Agra, Bulandshahr , 
Farrukhabad 
3.05 - 3.54 Etawah,Meerut , 
Fa tehpur , Mathura 
2.72 - 3.05 Saharanpur , 
A l l ahabad , £ tah 
T a b l e XLI" 
The D i s t r i b u t i o n of Cholera Deaths i n Urban 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
no-i-a^^-,.,. Measure of Death Inc idences •n<^+ * *.« 
Category u i g p e r s i o n In Absolu te As P e r c e n t a g e D i s t r i c t s 
Numbers of Tota l Deaths 
High Above Q^  355-553 3.69 - 5 .76 Kanpur, Etawah, 
Muzaffarnagar , Agra 
Medium M - Q^  316-352 3.30 - 3.69 A l i g a r h , Fa tehpur , 
Farrukhabad 
Low M - Q, 285-288 2.97 - 3.29 Buland8hahr ,Mainpur i , 
Meerut, Allahabad 
Very Low Below Q 243-281 2 .53 - 2 .97 Mathura, Saharanpur , 
Etah 
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t h e c h o l e r a m o r t a l i t y i n r u r a l a r e a s . However, i n u rban 
p o p u l a t i o n , Kanpur and Etawah made a compact a r e a of h igh 
p e r c e n t a g e but medium range d i s t r i c t s d id not c o n s t i t u t e 
any such r e g i o n . The t o t a l p e r c e n t a g e share i n bo th r a n g e s , 
however was found t o be nea r ly 20.44 and 13.81 p e r c e n t 
r e s p e c t i v e l y . S i m i l a r l y , low and very low p e r c e n t a g e 
ca t ego ry of d i s t r i c t s i n bo th r u r a l and urban s e c t o r s 
occupied nea r ly 13.28 p e r c e n t , 8,59 p e r cen t and 12.08 
p e r c e n t , 8 .18 p e r cen t r e s p e c t i v e l y , 
2 . SMALLPOX 
aBGIONA.L DECENNUL DISTRIBUTION (1951-61) : 
Genera l 
Sma l lpox-dea ths , dur ing 1951-61 , were q u i t e 
unevenly d i s t r i b u t e d among the d i s t r i c t s of Doab. About 
47.19 p e r cen t of t h e t o t a l d e a t h s from smallpox was shared 
by the d i s t r i c t s of c e n t r a l Doab, whereas t h e lower Doab 
d i s t r i c t s accounted f o r 39.39 p e r cen t and upper Doab 
nea r ly 13.42 p e r c e n t . P i g . ^^ show t h e d i s t r i b u t i o n 
and the graded da t a on t h e b a s i s of q u a r t i l e ranges i s 
a r ranged i n the Table xi.TIT 
F i g , 3 7 shows t h a t high I n c i d e n c e d i s t r i c t s of 
Agra and Allahabad were wide a p a r t and by no means formed 
any compact r e g i o n . But i n c o n t r a s t to t h i s , t h e medium 
d i s t r i c t s c o n s t i t u t e d compact r e g i o n s , one compris ing the 
d i s t r i c t s of A l i g a r h and Mathura, and the o t h e r c o n s i s t e d 
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T a b l e ;<L- i 
The D i s t r i b u t i o n of Smallpox Deaths a s P e r c e n t a g e 
of t h e Tota l P o p u l a t i o n of Ganga-Yamuna Doab 
by D i s t r i c t s 
(1951-61) 
Gat*»fl-orv Measure of Death I n c i d e n c e s D i s t r i c t s 
* ^ D i spe r s ion I n Absolute As P e r c e n t a g e 
Numbers o f Total Deaths 
High 
Medium 
Low 
Above Q^  5254-9432 
M - Q^  2328-3740 
M - Q, 1632-2241 
Very Low Below Q, 594-121 8 
13.24-23 .77 Al l ahabad , Agra 
5 . 8 7 - 9 .43 Kanpur ,A l lga rh , 
Etawah, Pa t ehpur , 
Mathura 
4 . 2 4 - 5.65 E tah ,Meeru t , Buland-
shahr ,Pa r rukhabad 
1,50- 3.07 Mainpur i , Muzaffar-
nagar , Saharanpur 
of Etawah, Kanpur and Pa tehpur . Likewise t h e low smallpox 
r e g i o n had two components: one each i n upper and c e n t r a l 
Doab, compris ing the d i s t r i c t s of Keerut and Bulandshahr , and 
of Etah and Parrukhabad r e s p e c t i v e l y . The low p e r c e n t a g e 
d i s t r i c t s a l s o c o n s t i t u t e d two s e p a r a t e r e g i o n s : one i n 
upper Doab compris ing t h e d i s t r i c t s of Saharanpur and 
Muzaffarnagar and the o t h e r i n c e n t r a l Doab compr i s ing 
Mainpuri d i s t r i c t . 
The high and medium t y p e d i s t r i c t s taken t o g e t h e r 
form a r a t h e r con t inuous b e l t of high i n c i d e n c e of smallpox 
m o r t a l i t y . This b e l t i\ins from A l i g a r h to Mathura, Agra. 
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Etawah and Allahabad in the lower Doab. This zone, thus 
cons i s t s of major por t ion of the centa?al and whole of the 
lower Doab, The t o t a l c a s u a l i t i e s in t h i s be l t were of the 
order of 73.62 per cent of the t o t a l smallpox deaths . The 
low incidence d i s t r i c t s on the contrary form two bi- furcated 
zone: one in the upper Doab, and the o ther in the cen t ra l 
Doab. The former had about 5,326 or 13.42 per cent deaths 
and the l a t t e r nearly 5,141 or 12.96 per cent dea ths . The 
lowest incidence of 1.49 per cent was found in Saharanpur. 
Rural and Urban 
The smallpox mor ta l i ty seems to have affected the 
ru ra l populat ion more than the urban populat ion and 
consequently the pa t t e rn of regional d i s t r i b u t i o n in the two 
sec tors was qui te d i f f e ren t . Of the t o t a l deaths the ru ra l 
mor ta l i ty was about 84.58 per cent and the urban mor ta l i ty 
nearly 15.42 per cent . In the ru ra l s e c t o r s , J taro the cen t ra l 
Doab, with a share of a l i t t l e over 38.42 per cent was the 
worst suf fe re r . The lower Doab was a c lose second with 
35.72 per cent . On the contrary upper Doab with a percentage 
of about 10,44 remained r e l a t i v e l y free from the a t t acks of 
smallpox. In urban popula t ion, too, i t was the cen t r a l Doab 
area which suffered most with about 57 per cent of t o t a l 
urban mor ta l i ty , while the upper and lower Doab were not much 
d i f fe ren t as the respec t ive percentages were about 20 and 23 
per cent . Table :<l.IV^XLV shows tne mor ta l i ty conditions in 
both urban and ru ra l popula t ions . 
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Table >'vi-JV 
The D i a t r i b u t i o n of Smallpox Deaths i n Rural 
P o p u l a t i o n of Ganga-Yamuna Doab by C i s t r i o t a 
( 1P51-61) 
P,„ + ^ „^„,, Measure of Death Inc idences -n-i Q + -r.-i,^  + o 
Category p i a p e r s i o n In Absolu te As P e r c e n t a g e D i s t r i c t s 
Numbers of To ta l Deaths 
8.25 -21 .71 Al lahabad , Agra 
4 .65 - 7 .06 Kanpur ,Al igarh ,Etawah 
Fa t ehpu r , Btah 
3.42 - 4 .52 MeerutfMathura, 
Parrukhabd, 
Bulandshahr 
0.89 - 2.55 Mainpur i , Muzaffar-
nagar , Saharanpur 
High 
Kediura 
Low 
Very Low 
Above Q. 
I- - Q , 
M - Q3 
Below Q, 
3985-8615 
1877-3275 
1359-1794 
355-1010 
Table XLV 
The D i s t r i b u t i o n of Smallpox Deaths i n Urban 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1951-61) 
r^tc.^r^r<rr Measurc of Death Incidences r,,-=•^>.^ «+o 
Category Mspersion In Absolute As Percentage Districts 
Numbers of Total Deaths 
High Above Q. 636-I269 I.60 - 3.20 Agra,Allahabad, 
Mathura 
Medium K - Q. 338- 465 0.85 - 1.17 Kanpur ,Bulandshahr , 
A l i g a r h , Etah 
Low M - Q 239- 313 0.60 - 0 .79 Parrukhabad,Meerut , 
Etawah, Saharanpur 
Very Low Below Q, 173- 209 0.44 - 0 .53 Muzaffarnagar , 
Ma inpur i ,Fa t ehpur 
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Maps c l ea r ly show tha t the p a t t e r n of d i s t r i b u t i o n 
of both r u r a l and urban deaths was resembling- to some extent 
to the general mor ta l i ty . But i n s p i t e of t h i s fact i t 
appears t ha t high category d i s t r i c t s of Agra, Allahabad as 
also by excluding and including Mathura d i s t r i c t have 
t yp i ca l l y occurred i n r u r a l and urban areas r espec t ive ly . 
In medium category Aligarh, Etah, Etawah, Kanpur, and 
Fatehpur a re found informer areas and Bulandshahr, Al igarh, 
Etah and Kanpur are d i s t r i bu t ed i n l a t t e r one. Rural 
d i s t r i b u t i o n of low and very low range d i s t r i c t s have 
followed almost s imi la r pa t t e rn of t o t a l populat ion and 
tha t Sahai^npur, Meerut, Parrukhabad and Etawah ( in low) 
and Muzaffarnagar, Mainpuri and Fatehpur ( in very low) 
occurred in urban a reas . 
However, i f high and •med.lum grade d i s t r i c t s in 
the urban populat ion a re i den t i f i ed , i t w i l l be seen tha t 
there ex is ted three d i s t i n c t pa tches : one comprising the 
d i s t r i c t s of Bulandshahr, Aligarh, Etah, Mathura and Agra; 
the o ther of Kanpur d i s t r i c t and the th i rd of Allahabad 
d i s t r i c t s . Unlike t h i s p a t t e r n , the d i s t r i b u t i o n p a t t e r n 
i n ru ra l sec to r s was p a r t l y d i s t r i b u t e d i n the cen t ra l and 
p a r t l y in lower Doab d i s t r i c t s . The share of worked out 
smallpox mor ta l i ty i n the cen t r a l Doab was nearly 72,09percent 
lox vncban and in the xxxnteX Doab i t was about 75.27 per cent 
in respect to thEiaf t o t a l mor ta l i ty . The remaining percentages 
were, however, d i s t r i bu t ed in o ther seven d i s t r i c t s in both 
sec tors of populat ions of the Doab. 
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REGIONAL DECENNIAL DISTfilBUTION (1961-71) : 
General 
Smallpox m o r t a l i t y which t o t a l l e d 14,548 p e r s o n s 
was q u i t e uneve ly d i s t r i b u t e d among t h e d i s t r i c t s of t he 
r e g i o n i n 1961-71. The s h a r e of the c e n t r a l Doab d i s t r i c t s 
i n t h i s p e r i o d was nea r ly 50.86 p e r c e n t . The m o r t a l i t y 
s h a r e i n upper Doab was about 18.06 p e r cent and t h e lower 
Doab accounted f o r 51.07 p e r c e n t . Table XLVI shows the 
d i s t r i b u t i o n of m o r t a l i t y a s r e s u l t of smallpox ( F i g . 39 ) . 
Table xi,vi 
The D i s t r i b u t i o n of Smallpox i n To ta l P o p u l a t i o n 
0 f Ganga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
p„+.^„^^„ Measure of Death Inc idences T <^a4-^ 4 «•»-« 
c a t e g o r y D i s p e r s i o n In Absolu te As P e r c e n t a g e D i s t r i c t s 
Jftimbers of Total Deaths 
High 
Kedium 
Low 
Very Low 
Above Q^  
M - Q^  
M - Q^ 
Below Q, 
1420-1908 
866-1192 
779- 854 
386- 721 
9.76 -13.12 Allahabad, Agra, 
Kanpur 
5.95 - 8,19 Fatehpur, Aligarh, 
Stawan, Meerut 
5.35 - 5.87 Btah, Farrukhabad, 
Mainpuri,Mathura 
2,65 - 4.96 Bulandahahr,Mu2affar 
nagar,Saharanpur 
:v v> 2 
00 
to 
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It will be seen from the map that in the above 
mentioned decade, the districts of high incidence of 
smallpox mortality did not constitute any compact regions. 
It was low and very low incidence districts which constituted 
distinct regions. Saharanpur and Muzaffarnagar found the 
very low incidence region while major part (four districts) 
of central Doab made up a compact region of low incidence. 
However, the whole of lower Doab, save Patehpur, emerged as 
a compact region of high incidence of smallpox mortalities. 
The clubbing of high and medium incidence reveals 
that during 1961-71 a quarter of the central and the whole 
of the lower Doab were badly hit by the disease. These 
two regions taken together make up an almost compact region 
of high mortality that runs from Aligarh to Allahabad, as it 
can be seen in the figure 38. In this period, the region 
suffered due to smallpox a total loss of life of nearly 65.4 0% 
(9,515 persons)in the entire Doab, In relative sense, on the 
contrary, the upper Doab and the eastern central Doab have 
respectively shown mortalities of about 12.02 and 22.57 
per cent which reveals that they were better placed in 
respect of this carnage. 
It is difficult to assign any particular reason 
for this high smallpox mortality in the lower Doab, but this 
much can be said that in the Doab the districts of lower Doab 
are much less affluent, people are under-nourished, being 
conditions less hygenic and literacy is at a low ebb. 
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Rural and Urban 
In the following decade (1961-71), the deaths 
from smallpox in rural population was 80.14 per cent persons 
and in urban population 19.86 per cent of the total mortality 
from this dieeaae. In the case of rural population, the 
districts of lower Doab were the worst sufferers while the 
upper Doab districts enjoyed relative freedom from the 
disease. In the urban population worst sufferers were 
Aligarh, Agra and Kanpur, whereas the upper Doab districts 
remained relatively less affected. Fig. 38 shows the 
distribution of smallpox deaths in the rural and urban 
populations and the statistical details will be inferred 
from the Tables XLVII and XLVIII. 
Table XLVII 
The Dis t r ibu t ion of Smallpox Deaths in Rural 
Populat ion of Ganga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
Measure of Death Incidences 
Category Dispersion In Absolute As Percentage 
Numbers of Total Deaths 
- - •'>• 
High 
Medium 
Low 
Very Low 
Districts 
Above Q 
M - Q. 
M - Q, 
Below Q. 
1 1041-1671 7.16-11.49 Allahabad, Agra, 
Kanpur, Fatehpur 
675- 966 4.72 - 6.64 Btawah,Aligarh, 
Meerut 
577- 665 3.97 - 4.57 Etah, Farrukhabad, 
Mainpuri,Mathura 
282- 542 1.94 - 3.73 Bulandshahr, 
Mu zaffarnagar, 
Saharanpur 
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Table XLViii 
The Distribution of Smallpox Deaths in Urban 
Population of Ganga-Yamuna Doab by Districts 
(1961-71) 
Category-
High 
Kedium 
Low 
Very Low 
Measure of 
D i s p e r s i o n 
Above Q. 
hi - Q^ 
K - Q^ 
Below Q, 
Death Inc idences D i s t r i c t s 
I n Absolute As P e r c e n t a g e 
Numbers of To ta l Deaths 
264 - 370 1.82 - 2.54 
1 9 3 - 2 3 7 1 . 3 3 - 1 . 6 3 
171 - 193 1.17 - 1.33 
104 - 154 0.72 - 1.06 
Agra ,Al igarh ,Kanpur 
Al lahabad , Etawah, 
Mathura,Parrukhabad 
Kee ru t , E tah , Buland-
shah r , Mainpuri 
Muzaffarnagar , 
Pa t ehpur ,Saha ranpur 
The regional distribution of deaths from smallpox 
shows that the rural population of lower Doab districts were 
worst hit from the ravages of this disease, whereas the 
central Doab districts were second in respect of mortality 
distribution. The regional distribution in urban sectors 
for the smallpox mortality was highly wide-spread in almost 
all categories. But despite this fact, the ckiSS high and 
medium mortality districts, alongwith the low and very low 
districts made up each type of distinct region in the 
central Doab. 
Nevertheless it is clear that medium districts and 
high grade in Agra, Aligarh (in central) and Kanpur (in low 
Doab) were the worst hit districts as they shared nearly 
1,817 person (12.48 per cent) in the urban mortality of 
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smallpox. The t o l l of mor ta l i ty in high, medium, low 
d i s t r i c t s mentioned for the r u r a l populat ion had accounted 
for 9,661 persons (66,40) per cen t . However i n both r u r a l 
and urban sec tors the comparative pos i t i on of mor ta l i ty as 
being worked out in the remaining d i s t r i c t s were amounting 
to about 17.13 per cent and 37.10 per cent r e spec t ive ly , 
RBGIOML DBCBNNIAL DISTRIBUTION (1971-81): 
General 
During 1971-81 the total incidence of smallpox 
ceune down to 8,181 persons, but its pattern of distribution 
was quite different from that of the previous decade. The 
two southern most districts of lower Doab made a remarkable 
recovery to emerge as low incidence areas, whereas 
Muzaffarnagar retrogressed to become an areas of medium 
incidence. The position of Aligarh also deteriorated. The 
three districts of eastern central Doab did, however, 
manage to maintain their relative freedom from the ravages 
of the disease. 
Taking a broader view, among the three major units 
of the region, the central Doab with casuality percentage 
of about 56.53 per cent, was definitely the worst hit - a 
fact that stands in contrast with relative freedom it 
enjoyed during the previous decades. The upper Doab with 
a loss of about 23 per cent almost maintained its position, 
while lower Doab made a remarkable recovery by reducing its 
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s u f f e r a n c e to about 20 p e r c e n t . The graded d i s t r i b u t i o n 
of smallpox m o r t a l i t y du r ing 1971-81 i s g iven i n Tables 
and shown on the Map, (F ig .39 ) . 
Table XLix 
The D i s t r i b u t i o n of Smallpox Deaths i n To ta l 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
rai- trn-rv Measure of Death I n c i d e n c e s 
^sTsegoiy D i s p e r s i o n In Absolu te ke P e r c e n t a g e 
Numbers of To ta l Deaths 
High 
Medium 
Low 
D i s t r i d ' t e 
Above Q^  906-1695 
M - Q^  432- 710 
M - Q^ 539- 408 
Very Low Below Q_ 2 6 1 - 319 
11,07 -20 ,72 Al igarh .Kanpur .Agra 
5,28 - 8 ,68 Muzaffarnagar , 
Meerut , Mathura, 
Etawah 
4 ,14 _ 4 .99 Al lahabad,Parrukhabad 
Mainpuri ,Bulandshahr 
3.19 - 3.90 F a t e h p u r , E tah , 
Saharanpur 
P i g . 39 shows t h a t t he d i s t r i b u t i o n of t h e 
i n c i d e n c e of m o r t a l i t y was of s p o r a d i c n a t u r e and d id not 
fo l low any i d e n t i f i a b l e r e g i o n a l p a t t e r n . However, t h e only 
minor e x c e p t i o n s were of Meerut-Muzaffarnagar and Mainpur i -
Parrukhabad a r e a s which c o n s t i t u t e d smal l r e g i o n s of medium 
and low i n c i d e n c e s r e s p e c t i v e l y . On t h e c o n t r a r y t h e h igh 
and low range d i s t r i c t s f e l l widely a p a r t i n the r e g i o n a l 
p i c t u r e of Doab. The extreme n o r t h e r n d i s t r i c t of Saharanpur 
and s o u t h e r n d i s t r i c t of Fa tehpur i n d i c a t e very low ca tegory 
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iaeidence of smallpox mortality and south-western districts 
of Aligarh and Agra of central Doab and northern portion 
of lower Doab in Kanpur show high incidence areas. 
In the overall regional picture, however, the 
medium, low and high category of districts - save Etah 
district (in low category) constitute a belt of exceptionally 
high incidence in three-fourth of upper Doab, and whole of 
central Doab and partly in lower Doab, The other areas, on 
the other hand, are seen relatively free from the high 
ravages of smallpox. 
Rural and Urban 
In the eighth decade, too, the rural population 
suffered a little more than the urban population and the 
pattern of regional distribution in respect of rural sectors 
was much similar to that of the previous decade. The high 
incidence districts of Aligarh, Agra and Kanpur remained to 
be worst sufferers in both the rural and urban sectors. 
Similarly the relative freedom enjoyed by Saharanpur and 
the eastern districts of the central Doab remained almost 
undisturbed in respect of rural and urban population. 
Pig. 39 clearly brings out the facts of distribution. 
However, central Doab as a whole had mortality 
of 42.92 per cent and 13.67 per cent in rural and urban 
sectors respectively. The upper Doab districts recorded 
17.38 per cent and 5.54 per cent deaths, while lower Doab 
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d i s t r i c t s showed 15.51 per cent and 4.99 per cent deaths 
r e spec t ive ly . Pig. 3 9 shows the d i s t r i b u t i o n on the 
bas i s of q u a r t i l e ranges and s t a t i s t i c a l d e t a i l s a re given 
in the Tables 
Table L 
The Distribution of Smallpox Deaths in Rural 
Population of Qanga-Yamuna Doab by Districts 
(1971-81) 
^ rio+««.«,.tr Measure of Death Incidences T><a+^<«+ 
T Category Qigpersion In Absolute As Ferceniage D i s t r i c t 
Numbers of Total Deaths 
High 
Medium 
Low 
Above Q^  544 -1277 
M - Q^  324 - 433 
M - Q, 261 - 307 
Very Low Below Q, 184 - 239 
6.65 -15.61 Aligarh, Kanpur, 
, AgratMuzaffarnagar 
3.95 - 5.29 Meerut, Mathura, 
Etawah 
3.19 - 3.74 Allahabad,Parrukha-
bad, Mainpuri, 
Bulandshahr 
2.25 - 2.92 Fatehpur, Etah, 
Saharanpur 
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Table LI 
The D i s t r i b u t i o n of Smallpox Deaths i n Urban 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
Po+^o.«r^r Measure of Death Inc idences T^4«+^^„+ 
ca tegory o i g p e r s i o n In Absolu te As P e r c e n t a g e D i s t r i c t 
fJumbers of Tota l Deaths 
2.74 - 5.11 Al ig*rh ,Kanpur ,Agra 
1.27 - 2 ,03 Muzaffarnagar , Meerut, 
Btawah, Mathura 
1.21 - 1.26 Allahabad,Parrukhabad 
0.89 - 0 .98 Pa t ehpu r ,Ma inpu r i , 
Bulandshahr , E tah , 
Saharanpur 
High 
Medium 
Low 
Very Low 
Above Q. 
M - Q^  
Below Q, 
224 - 418 
104 - 166 
99 - 105 
75 - 80 
Taking a b r o a d e r view of the r e g i o n a l p a t t e r n i n 
both r u r a l and urban p o p u l a t i o n s of smallpox m o r t a l i t y i t 
may, be concluded t h a t t h e r e e x i s t e d a t l e a s t t h r e e 
d i s t i n c t l y worst h i t r e g i o n s : one p a r t l y i n upper Doab 
c o n s i s t i n g of Muzaffarnagar-Meerut , t h e o t h e r i n c e n t r a l 
Doab compr is ing the d i s t r i c t s of A l i g a r h , Mathura and Agra, 
wh i l e the t h i r d p a r t l y i n c e n t r a l lower Doab a r e a c o n s i s t i n g 
of Etawah and Kanpur d i s t r i c t s . 
5. MALARIA 
REGIONAL DECBNNUL DISTRIBUTION (1951-61) : 
General 
I n the decade 1951-61, the d e a t h s from m a l a r i a , was 
1,425,521 pe r sons and was r a t h e r evenly d i s t r i b u t e d among 
312 
t h e d i s t r i c t s . The d i s t r i b u t i o n p a t t e r n seems to have 
fol lowed the c o n d i t i o n s of poor d ra inage and high b reed ing 
p l a c e s of m a l a r i a mosqui to . The upper-Ganga Canal seems 
to have c o n t r i b u t e d much to the high m a l a r i a m o r t a l i t y i n 
t h e Doab, As a r e s u l t the upper Doab d i s t r i c t s had a sha re 
of 596,546 o r 41.85 p e r cen t of t o t a l c a s u a l i t i e s . The 
c e n t r a l Doab d i s t r i c t s accounted for 597,525 o r 41.92 
p e r cen t and t h e lower Doab d i s t r i c t s had shared n e a r l y 
231,450 o r 16.25 p e r cen t of t h e m o r t a l i t y . This d i s t r i b u t i o n 
on the b a s i s of q u a r t i l e ranges i s shown on t h e f i g u r e 40 
and o t h e r r e l e v a n t d e t a i l s a r e g iven i n Table L i l -
Table L I T 
The D i s t r i b u t i o n of Malar ia Deaths i n Tota l 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
( 1951-61) 
Gatecorv Measure of Death Inc idence 
egory D i s p e r s i o n In Absolute As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Very Low 
Above Q 1 
M - Q 
M - Q ^ 
Below Q, 
154877-205407 10.86-14,41 Meeru t ,Bulandshahr , 
A l i g a r h 
88295-118329 6 . 2 5 - 8,30 Saharanpur , Kanpur, 
Muzaffarnagar , 
Farrukhabad 
72143- 87530 
53176- 60556 
5 . 0 6 - 6,14 Mainpur i ,Agra , Btah 
3 . 7 3 - 4 ,25 Al lahabad , Pa t ehpu r , 
E tawah 
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The high incidence districts constitute a compact 
region spreading over the districts of Meerut, Bulandshahr 
and Aligarh. As against this, the districts of n»eciium class 
constituted two distinct region one in upper and the other 
in central lower Doab comprising the districts Saharanpur, 
and Muzaffarnagar in the former, and Farrukhabad, and Kanpur 
in the latter. The low category, too, had one distinct 
compact region in the central Doab, consisting of the districts 
of Agra, Btah and Mainpuri. The very low range of districts 
were showing a wide distribution in Mathura and Btawah in 
central Doab, while in lower Doab they were the districts of 
Fatehpur and Allahabad. 
The map shows that the entire upper Doab alongwith 
Aligarh from the central Doab constituted the belt of high 
sufferers. The total share of the districts of this belt 
was of the order of 67.21 per cent of the malaria mortality 
in the Doab. As against this, the major section of central 
and lower Doab had shown distinctly low malaria incidence of 
24.80 per cent and 7.99 per cent respectively. The lower 
mortality incidence (3.37 per cent) was however observed in 
Etawah district of the central Doab. 
Rural and Urban 
On the basis of available statistical records it 
can be said that rural population suffered more than five 
times as compared to the urban population. During the sixth 
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decade the r u r a l m o r t a l i t y was 85.47 p e r cen t a g a i n s t t h e 
u rban m o r t a l i t y of 14,53 p e r c e n t . The i n t e r - d i s t r i c t 
p a t t e r n of d i s t r i b u t i o n was not uniform and very much 
resembled t h a t of t o t a l dea ths of ma la r i a i n t h e r e g i o n . 
A compara t ive ly d i f f e r e n t p a t t e r n among t h e s e two p r i n c i p a l 
s e c t o r s can be seen from P ig , 40 and Table L IT and L iv . 
Table L H : 
The D i s t r i b u t i o n of K a l a r i a Deaths i n Rura l 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1951-61) 
Category 
High 
Medium 
Low 
Very Low 
Measure of 
D i s p e r s i o n 
Above Q^  
K - Q^ 
M - Q^ 
Below Q, 
Death I n c i d e n c e s 
T\-l n't--n-l ^A-n 
In Absolu te As P e r c e n t a g e 
Numbers of To ta l Deaths 
106621-186027 7 . 4 8 -13*05 
74630- 84931 5.24 - 5,96 
61330- 66447 4 .30 - 4 .66 
46931- 55358 3.29 - 4 .30 
Meerut ,BulandBhahr, 
Al iga rh ,Muzaf fa rnagar 
Malnpur i ,Far rukhabad , 
Saharanpur 
Agra, Btah 
Kanpur, Pa t ehpur , 
A l l ahabad , Mathura, 
Etawah 
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Table LTJ 
The Dis t r ibu t ion of Malaria Deaths in Urban 
Populat ion of Ganga-Yamuna Doab by D i s t r i c t s 
(1951-61) 
n«+ ^ Measure of Death Inc idences •n^«4.^^-.4.« 
c a t e g o r y D i s p e r s i o n D i s t r i c t s 
In Abso lu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
High Above Q. 19380-62255 1.36 - 4 .37 Kanpur, Saharanpur , 
Meerut 
Medium K - Q. 11185-13736 0 .78 - 0.96 Agra, Bulandshahr , 
A l i g a r h , Mathura 
Low M - Q^ 9749-10813 0 .68 - 0 .76 E tah , Muzaffarnagar 
Very Low Below Q, 1850- 6245 0 .13 - 0.44 Etawah, Farrukhabad, 
Al lahabad , Mainpur i , 
Pa tehpur 
The r u r a l d i s t r i b u t i o n map shows t h a t Muzaffarnagar , 
Meerut and Bulandshahr a longwi th A l i g a r h from upper and 
c e n t r a l Doab r e s p e c t i v e l y c o n s t i t u t e d a compact r eg ion of hi :h 
m o r t a l i t y i n c i d e n c e . Medium d i s t r i c t s were found i n 
upper and c e n t r a l Doab, compr is ing the d i s t r i c t s Saharanpur 
and Mainpur i -Farrukhabad r e s p e c t i v e l y . Thus, the h igh and 
medium d i s t r i c t s , when combined t o g e t h e r , make a r a t h e r 
cont inuous b e l t of r e l a t i v e l y h igh ma la r i a d e a t h s . The t o t a l 
s h a r e of the d i s t r i c t s of t h i s b e l t was of the o r d e r of 58.25 
p e r c e n t , whereas the r e s p e c t i v e s h a r e s a s occupied by t he se 
two ca tegory of i nc idence were 40.56 p e r cen t and 17.68 
p e r c e n t . The low and very low r anges on the o t h e r hand 
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c o n s t i t u t e d a compact region i n cen t ra l and centra l - lower 
Doab, comprising the d i s t r i c t s Btah and Agra in the former 
and the d i s t r i c t s of Etawah, Kanpur, Patehpur and Allahabad 
in the l a t t e r . The respect ive share of mor ta l i ty in these 
two ca tegor ies were nearly 10.48 per cent and 17.34 per cent 
r e spec t ive ly . 
Fig. 40 fur ther shows tha t un l ike r u r a l malaria 
mor t a l i t y , the high Incidence urban d i s t r i c t s do not make 
a region. The d i s t r i b u t i o n of the d i s t r i c t s of Saharanpur, 
Meerut and Kanpur, which belong to t h i s category are qui te 
s c a t t e r e d . On the contrary , medians d i s t r i c t s of 
Bulandshahr, Aligarh, Hathura and Agra c o n s t i t u t e a highly 
compact region. The t o t a l share of urban mor ta l i ty in the 
two category areas were 56,58 per cent and 24,63 per cent 
r e spec t ive ly . The low category d i s t r i c t s of Muzaffarnagar 
and Btah belonging to upper and c e n t r a l Doab seems to l i e 
widely apar t and hence no region i s formed. As aga ins t t h i s , 
veaylow range d i s t r i c t s have made up two d i s t i n c t regions 
in sec to r s of urban mor t a l i t y , one comprising the d i s t r i c t s 
Kainpuri, Parrukhabad and Etawah in cen t ra l Doab; and the 
o ther comprising Patehpur and Allahabad in the lower Doab 
eeotion. The combined share of these d i s t r i c t s i s only 
8,86 per cent of the t o t a l urban mor t a l i t y ; whereas the share 
of low d i s t r i c t s i s nearly 9.93 per cen t . In the former 
range, the d i s t r i c t s of Fatehpur got lowest mor ta l i ty of 
1850 persons 0.89 per cent . 
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AiiGION*.! DEQhNNlAL DISTRIBUTION (1961-71 ) : 
General 
In the decade (1961-71) m a l a r i a dea th showed a 
r e d u c t i o n of c a s u a l i t i e e of 28 ,93 p e r cent over the prev iou 
decade . The d i s t r i b u t i o n p a t t e r n was marked by h igh 
inc idence i n c e n t r a l Doab, moderate i n c i d e n c e i n the upper 
Doab and low i n c i d e n c e i n the extreme sou the rn s e c t i o n of 
the lower Doab. The t o t a l sha re of m o r t a l i t y i n upper Doab 
was 43,67 p e r c e n t , whi le i n c e n t r a l Doab i t was nea r ly 
38.29 p e r cen t and in lower Doab i t was about 18,03 p e r cent 
The graded d i s t r i b u t i o n i s shown in F ig .ure 41 and the 
d e t a i l s on the q u a r t i l e b a s i s i s shown i n Table LV. 
Table LV 
The D i s t r i b u t i o n Malar ia Deaths i n Total 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
r-n+oo y^r Measurs of Death Inc idences •n-(«-t-.«4«+o 
C a t e g . r y p i g p e r s i o n In Absolute As P e r c e n t a g e D i s t r i c t s 
Number of Total Deaths 
High Above Q. 95448-128594 9.42 -12 .69 Meeru t ,Bulandshahr , 
A l i g a r h , Kanpur 
Kediu 1 M - Q, 65596- 80191 6.47 - 7 .92 Saharanpur , Agra, 
Muzaffarnagar 
Low M - Q- 56128- 61099 5.54 - 6 .03 l i tah , Mainpur i , 
Farrukhabad,Btawah 
Very Low Below Q, 35215- 50120 3.48 - 4 .95 A l l ahabad ,Pa t ehpu r , 
Mathura 
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Fig. 41 shows that the high malaria mortality 
districts are distributed over two distinct areas of the 
Doab, one comprising districts of Meerut, Bulandshahr and 
Aligarh in upper-central Doab, while the other in Kanpur 
of lower Doab. The medium range mortality is spread over 
two distinct areas: the one comprising the districts 
Saharanpur and Muzaffarnagar in upper Doab; and the other 
comprising Agra district in the central Doab. The low 
districts constitute a compact region comprising four 
districts, all in the central Doab. But very low range 
districts constitute two distinct components: the one 
comprising the districts of Patehpur and Allahabad in lower 
Doab and the other was located in Agra district of central 
Doab. 
If the high and medium districts are considered 
together there emerges one continuous belt of relatively 
high incidence of malaria deaths. The contributory total 
share of the districts in this belt was about 48,20 per cent. 
The low and very low category of districts in the south-
eastern central and lower Doab (after eliminating Kanpur) 
constitute a belt of relatively low range of mortality. 
The combined share of mortality in the districts of this 
belt was 31.82 per cent in the Doab. Among all districts, 
Mathura has, however, showed lowest (3.47 per cent) incidence, 
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Rural and Urban 
In the decade (1961-71) the r u r a l and urban 
mor ta l i ty of malaria was found in the r a t i o of 84,51 and 
15.49 per cent . The regional p a t t e r n of d i s t r i b u t i o n in 
the two sec tors was not s imi l a r . The ru ra l mortality-
d i s t r i b u t i o n almost followed the d i s t r i b u t i o n p a t t e r n of 
t o t a l mor ta l i ty . Consequently, upper Doab d i s t r i c t s of 
Meerut, Bulandshahr alongwith Aligarh from the cen t r a l Doab 
cons t i tu ted a f a i r l y compact region of high percentage 
category. But in the urban popula t ion, the s i t u a t i o n was 
qui te d i f f e ren t and only Meerut and Kanpur recorded high 
mor ta l i ty incidence. The respec t ive share with regard to 
both r u r a l and urban populat ion was about 28,88 per cent 
and 4,51 per cent r e spec t ive ly . The medium d i s t r i c t s in 
both sec tors were sca t t e red over upper, cen t ra l and lower 
Doab, 60 tha t they did not c o n s t i t u t e any compact region. 
In respect of the ru ra l populat ion, the d i s t r i c t s under t h i s 
category were Saharanpur, Muzaffarnagar, Agra and Kanpur. 
Their combined share in r u r a l mor ta l i ty was 25.46 per cent . 
The urban mor ta l i ty , too, was qui te sca t te red in medium 
range. The d i s t r i b u t i o n in respect of r u r a l and urban 
populat ion a re shown in Figure 41 and the re levant d e t a i l s 
are shown in Tables LVI and L v H . 
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Table LVI 
The D i s t r i b u t i o n of Malar ia Deaths i n Rural 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t a 
(1961-71) 
Death Inc idences 
Measure of In Absolu te As P e r c e n t a g e ' 
Category D i s p e r s i o n Numbers" 
D i s t r i c t s 
of Tota l Deaths 
High 
Medium 
Low 
Very Low 
Above Q. 
M - Q^  
W - Q5 
Below Q, 
88454-109090 
56435- 69240 
51845- 53425 
29861- 50630 
8 .73-10 .77 Meerut .Bulandshahr , 
A l i g a r h 
5 . 5 7 - 6 .83 Kanpur, Saharanpur , 
Muzaffarnagar,Agra 
5 . 1 1 - 5.27 Mainpur i , Btah 
2 , 9 5 - 4 .99 Farrukhabad,Btawtih, 
A l l a h a b a d , P a t e h p u r , 
Mathura 
Table LVII 
The D i s t r i b u t i o n of Malar ia Deaths Urban 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
( 1961-71) 
ca tegory Measure of m ^ g : ; i u l r ' A s % % ^ r c e n t a g e ^'^'-^<^'^ 
D i s p e r s i o n jg^^t)ers of To ta l DeSths 
High 
Medium 
Low 
Very Low 
Above Q 
M - Q, 
M - Q. 
Below Q, 
1 19504-26208 1.93 - 2 ,59 Kanpur, Meerut 
9376-14316 0.92 
6683- 9254 0.66 -
5354- 6561 0 .53 -
1,41 Saharanpur , Buland-
shah r , A g r a , A l i g a r h , 
£tawah 
0.91 iStah, Al lahabad , 
Farrukhabad, 
Mu z a f f a r n a g a r 
0,65 Mainpur i , Pa tehpur , 
Mathura 
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The d i s t r i b u t i o n of low category d i s t r i c t s in 
r u r a l and urban populat ion was not a l i k e . In the former 
low category of Btah and Kainpuri d i s t r i c t s in cen t ra l Doab 
formed one compact region; while in the l a t t e r , t h i s category 
of d i s t r i c t s cons t i tu ted two d i s t i n c t a r e a s : the one 
comprising fitawah and Farrukhabad in cen t r a l Doab, and the 
o ther existed in Muzaffarnagar of upper Doab. The very low 
category d i s t r i c t s in both r u r a l and urban populat ion were 
found qui te sca t t e red in c e n t r a l and lower Doab sec t ions . 
In r u r a l population very low range of d i s t r i c t s were 
d i s t r i bu t ed in d i s t i n c t groups: one group consis ted of 
Farrukhabad and Etawah; the o ther of Mathura, a l l belonged 
to cen t ra l Doab, and the th i rd group consisted of the 
d i s t r i c t s of Fatehpur and Allahabad in lower Doab, The 
d i s t r i c t of Mathura, Mainpuri and Fatehpur in cent ra l - lower 
Doab show sca t te red d i s t r i b u t i o n . However, the respec t ive 
share of malaria morta l i ty with regard to low range d i s t r i c t s 
in both sec tors were 12,29 and 20,05 per cent r e spec t ive ly . 
The p o s i t i o n of very low class d i s t r i c t s in ru ra l and urban 
sec tors were nearly 23.39 and 11.27 per cent r e spec t ive ly . 
RBGIOML DECBNNUL DISTRIBUTION (1971-81); 
General 
The t o t a l mor ta l i ty from malaria in the e ighth 
decade was about 252,301 persons , which was l e s s e r than the 
f igures for the previous decade by 760,801 deaths . This 
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meant a reduction of 75.09 per cent over the ear l ier decade. 
By this time the malaria deaths were controlled to some 
extent so that among a l l speci f ic causes of mortality i t s 
share was reduced to 60.47 per cent during 1971-81, 
A comparative analysis of the three decades (under 
study) shows that there has been gradual sh i f t in red i s t r i -
bution of malaria mortality at the In ter .d i e tr i c t l e v e l s 
across the Doab. This consequent sh i f t i s l ike ly to be 
associated with part ia l or l e s s e f fec t ive control of malaria 
mosquito and so in the changed circumstances the virulence 
could have shifted to the l e s s e f fec t ive ly controlled areas. 
Whatever may be the actual cause, there i s a change in the 
in ter -d ia tr l c t posit ions of each decade. If an evaluation 
i s made on the basis of mortality distribution owing to 
malaria i t may be found that upper Doab d i s t r i c t s registered 
mortality of 41.94 per cent, while central Doab d i s t r i c t s 
accounted for 34.75 per cent, and the lower Doab d i s t r i c t s 
showed 23.31 per cent. The distr ibution of malaria mortality 
i s shown in Figure 42 and other deta i l s are given in 
Table L V I I I . 
Pig.42 shows that high incidence d i s t r i c t s were 
d i s t i n c t l y divided into three groups: the f i r s t was found 
in upper Doab d i s t r i c t s of Saharanpur, Muzaffarnagar and 
Meerut, while the other existed in the badly i l l -drained 
d i s t r i c t of Aligarh in central Doab and third was located 
3.'. u 
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Table L V I J I 
The Dis t r ibu t ion of Malaria Deaths in Total 
Populat ion of &anga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
no+i»«.«-,«. Measure of Death Inc idences T>^o•^ •^ ^«+c 
Category p i s p e r s i o n I n Absolu te As P e r c e n t a g e D i s t r i c t s 
Numbers of To ta l Deaths 
High Above Q. 28181-41087 11 .17-16 .28 Kanpur, Meerut, 
Saharanpur ,Muzaf fa r -
n a g a r , A l i g a r h 
Medium M - Q^  12972-13655 5 . 1 4 - 5.41 Btawah, Agra 
Low M - Q, 10462-12663 4 . 1 5 - 5.02 Bulandshahr , E tah , 
Mathura 
Very Low Below Q ' 5018- 9803 1.99- 3.89 Al l ahabad , Fa tehpur , 
M a i n p u r i , F a r r u k h a b a d 
i n Kanpur which belonged t o lower Doab, The t o t a l s h a r e of 
t he se h igh i n c i d e n c e a r e a s a r e of t h e o r d e r of 36.92 p e r c e n t , 
11.17 p e r c e n t and 16.28 p e r c e n t of t h e t o t a l m a l a r i a 
m o r t a l i t y i n the r e g i o n . Agra and Btawah, t h e medium 
i n c i d e n c e d i s t r i c t s do not show any compact r e g i o n . The 
low ca t ego ry d i s t r i c t s of Bulandshahr , Mathura i n t h e i r 
d i s t r i b u t i o n have formed a p e r i p h e r a l zone around t h e h igh 
prone d i s t r i c t of A l i g a r h . Verylow range d i s t r i c t s a r e a 
l i t t l e d i f f e r e n t and show two smal l r eg ions compr is ing t h e 
d i s t r i c t s Mainpuri and Farrukhabad i n c e n t r a l , wh i l e 
Fa tehpur and Allahabad i n lower Doab. The a c t u a l s h a r e s of 
t h e two c a t e g o r i e s of d i s t r i c t s a r e 13.74 p e r cent and 
11.21 per cent r e spec t ive ly . The lowest mor ta l i ty incidence 
to about 1,99 per cent was found in Farrukhabad of the 
cen t ra l Doab. 
Rural and Urban 
I t w i l l thus be seen tha t ru ra l mor ta l i ty from 
malaria f e l l from 12,18,457 in 1951-61 to 856,190 deaths in 
1961-71 and t h i s eventually resu l ted in a decl ine of nearly 
29.73 per cent . The malaria mor ta l i ty fur ther dropped to 
about 19,415 persons in 1971-81. I t was a remarkable 
reduct ion which amounted to 84.06 per cent of the c a s u a l i t i e s 
over the s ix th decade. S imi la r ly , the urban mor ta l i ty from 
malaria dropped to 156,912 persons in 1961-71, from 207,064 
person in 1951-61. But in the next decade (1971-81) the 
decl ine in these c a s u a l i t i e s was only nominal to about 
148,893 mark and hence the ove ra l l drop in urban c a s u a l i t i e s 
during the three decades was 71.90 per cent over the 1951-61 
l e v e l . This d i s t r i b u t i o n pa t t e rn are shown in Figur- 42 
and other d e t a i l s are given in Tables LiX and LX. 
The d i s t r i b u t i o n p a t t e r n on the map shows tha t 
high category of d i s t r i c t s made-up three d i s t i n c t components 
in upper, c e n t r a l and lower Doab which c lose ly resembled with 
the t o t a l mor ta l i ty pa t t e rn of malaria in the region. Unlike 
the above p a t t e r n , the i n t e r d i s t r i c t pos i t ion of d i s t r i b u t i o n 
in urban sec tors showed highly sca t t e red d i s t r i c t s in the 
high grade mor ta l i ty in the s imi la r sec t ion of the Doab. 
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Table Lix 
The D i s t r i b u t i o n of Malar ia Deaths i n Rural 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
Category- Measure of D i s p e r s i o n 
Death Inc idences 
High 
In Absolute 
Numbers 
Above Q 1 
Medium M - Q. 
4- Low M - Q, 
Very Low Below Q, 
21539-31282 
10337-10418 
8953- 9786 
3804- 8225 
As P e r c e n t a g e 
of Tota l Deaths 
Districts 
8.54-12.40 Kanpur, Meerut, 
Saharanpur, Mu zaf f a r-
nagar, Aligarh 
3.90- 4.13 Etawah, Agra 
3 . 5 5 - 3.88 Bulandshahr , Btah 
1.51- 2.26 Mathura,Allahabad, 
Fatehpur, Mainpuri, 
Farrukhabad 
Table LX 
The D i s t r i b u t i o n of Malar ia Deaths i n Urban 
P o p u l a t i o n of Ganga-YsLmuna Doab by D i s t r i c t s 
(1971-81) 
Category Death Incidences Measure of D i spe r s ion In Absolu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Above Q 1 
M - Q^ 
M - Q, 
Very Low Below Q, 
6642-9805 
2911-6140 
2580-2877 
1214-2321 
2.63-3.89 
1.16-2.43 
1.02-1.14 
0.43-0.92 
Kanpur, Meerut, 
Saharanpur, Aligarh 
Muzaffarnagar, Btawah, 
Agra, 
Bulandshahr, Etah 
Allahabad, Mathura, 
Fatehpur, Mainpuri, 
Farrukhabad 
3-:9 
The medium d i s t r i c t s i n r u r a l p o p u l a t i o n were the same, 
a s was noted i n t o t a l m o r t a l i t y d i s t r i b u t i o n of m a l a r i a , 
while i n u rban p o p u l a t i o n a t h i r d d i s t r i c t i . e . Muzaffarnagar 
was added to i t . On t h e b a s i s of d i f f e r e n t i n d i c e s , i t was 
however, found t h a t r u r a l p o p u l a t i o n i n the h igh and 
medium range accounted f o r 49.42 p e r cent and 8 .23 p e r c e n t , 
whereas i n u rban p o p u l a t i o n t h e r e s p e c t i v e p e r c e n t a g e were 
found 12.52 p e r cent and 4 .88 p e r c e n t . The low and very 
low ca tegory of d i s t r i c t s showed almost t h e s i m i l a r p a t t e r n 
of d i s t r i b u t i o n i n u p p e r - c e n t r a l and c e n t r a l - l o w e r s e c t i o n s 
of Doab r e s p e c t i v e l y . I t i s , however, c l e a r t h a t t h e low 
ca tegory d i s t r i c t s of Bulandshahr and fitah i n bo th r u r a l 
and u rban s e c t o r s make a p e r i p h e r y from n o r t h to s o u t h , 
4 s a g a i n s t t h i s , v e r y low ca tegory of d i s t r i c t have t h r e e 
d i s t i n c t components, the two i n c e n t r a l Doab compris ing the 
d i s t r i c t s Parrukhabad-Mainpur i and Mathura r e s p e c t i v e l y , 
whi le the t h i r d e x i s t e d i n Fa tehpur and Al lahabad d i s t r i c t s 
of lower Doab, Consequent ly , the low and very low c a t e g o r i e s 
have shown c a s u a l i t y of about 7 .43 p e r cent and 11,87 pe r c e n t , 
wh i l e t h e u rban c a s u a l i t i e s f o r t he same were 2.16 p e r cent 
and 3.49 p e r cen t r e s p e c t i v e l y . 
4 . DYSBNTEfiY AND DIARRHEA 
RBGIOML DBCBNNIAL DISTRIBUTION (1951-61) : 
General 
The dea ths from dysen te ry and d i a r r h e a du r ing 
1951-61 has t o t a l l e d t o about 88,220 pe r sons i n the e n t i r e 
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Doab, In t h i s period the i n t e r d i s t r i c t p o s i t i o n of the 
morta l i ty incidence was quite uneven and apparently no 
uniform region has emerged in broadly i d e n t i f i a b l e 
c a t e g o r i e e . I t may, however, be seen that almost 37 .20 
per cent of the t o t a l morta l i ty was shared by the d i s t r i c t s 
of c e n t r a l Doab, while the lower and upper r e s p e c t i v e l y 
have accounted f o r 32.21 per cent and 30.59 per cent . 
Figi^re 43 shows d i s t r i b u t i o n and q u a r t i l e s t a t i s t i c a l 
d e t a i l s are shown in Table ^ x i . 
Table LXI 
The D i s t r i b u t i o n of Dysentery and Diarrhea Death 
in Total Populat ion of Ganga-Yamuna 
Doab by D i s t r i c t s 
(1951-61) 
Cate^orv Measure of Death Incidences 
*^  ^ Dispers ion In Absolute As Percentage 
Itumbers of Total Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Very Low 
Above Q. 
M - Q^  
M - Q3 
Below Q, 
11557-21612 
4997- 7410 
3590- 4669 
2000- 3250 
13.10-24,49 Kanpur, Bulandshahr 
5 . 6 6 - 8.25 Al lgarh, Meerut, 
Agra, Saharanpur, 
Stawah 
4 . 0 2 - 5 .29 Btah, Allahabad, 
Mathura 
2 . 2 7 - 3 .68 Parrukhabad,Patehpur, 
Mu zaffarnagar, 
Mainpurl 
o o i . 
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I t w i l l be seen from Fig-ure 43 tha t high and 
medium category of d i s t r i c t e do not show any d i s t i n c t 
compact region in t o t a l mor ta l i ty s i t u a t i o n . The high 
incidence d i s t r i c t s of Bulandshahr and Kanpur l i e widely 
apa r t i n upper and lower Doab s ec t i ons ; whereas medium 
range of d i s t r i c t s are found highly sca t t e red i n Saharanpur 
and Meerut in upper Doab and Aligarh, Agra and Etawah in 
the cen t ra l Doab. The share of mor ta l i ty in both high and 
medium d i s t r i c t s were 37.59 per cent and 37.47 per cent 
r e spec t ive ly . Also the low and very low category of 
d i s t r i c t s seems to have exhibi ted the s imi l a r p a t t e r n of 
d i s t r i b u t i o n in cent ra l - lower Doab d i s t r i c t s ; and so the 
former consis ted of two components, the one comprising 
Mathura and Btah d i s t r i c t s i n cen t r a l Doab and Allahabad 
in the lower Doab; whereas the low category d i s t r i c t s also 
made-up s imi la r cons t i tuen t s in Mainpuri-Farrukhabad and 
Fatehpur in cen t r a l and lower Doab r e spec t ive ly . The 
notable share of both low and very low range of d i s t r i c t s 
accounted for 13.44 per cent and 12,49 per cent respect ive ly , 
If the high and medium incidence of the region 
are considered, i t w i l l be seen tha t the re i s a continuous 
b e l t of r e l a t i v e l y high incidence of mor ta l i ty which runs 
from Saharanpur to Aligarh with a break in Muzaffarnagar 
in upper Doab. Though th i s b e l t continues fu r ther in 
Agra-fitawah d i s t r i c t s i n cen t ra l Doab and Kanpur of lower 
Doab, i t s cont inu i ty i s disrupted by the low and very low 
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d i s t r i c t s lying in the same sec t ion of Doab. The combined 
share of the high and medium category d i s t r i c t s was 
accounting for 74.07 per cent of the t o t a l mor ta l i ty . As 
aga ins t t h i s the low and very low incidence d i s t r i c t s seems 
to have been i so l a t ed occasional ly between the medium and 
high incidence d i s t r i c t s of upper, c e n t r a l and lower sec t ions 
of the Doab and as such t h e i r monotony remains d is rupted . 
However the t o t a l share of a l l these d i s t r i c t s was recorded 
nearly 25.93 per cent from the above noted causes. Mainpuri 
was r e l a t i v e l y quite a free d i s t r i c t as i t shows lowest 
incidence of about 2.27 per cent in the whole Doab, 
Rural and Urban 
The d i s t r i b u t i o n of dysentery and diar rhea in 
ru ra l area was 53.41 per cent and tha t of the urban was 
46.59 per cent in the s ix th decade of t h i s century. The 
ru ra l mor ta l i ty from the above causes in t h i s period was 
recorded to about 23.17 per cent in the cen t ra l Doab, while 
the upper and lower Doab d i s t r i c t s have accounted for 
20.32 per cent and 9.92 per cent r e spec t ive ly . On the other 
hand in urban populat ion of the d i s t r i c t s of c en t r a l Doab 
the mor ta l i ty was about 14.04 per cent while in upper and 
lower Doab d i s t r i c t s was 10.27 per cent and 22.23 per cent 
r e spec t ive ly . The regional d i s t r i b u t i o n of dysentery and 
diarrhea has been shown in Figure 4 3 and o ther d e t a i l s 
are given in the Tables LXII and L X I T I . 
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Table LXil 
The D i s t r i b u t i o n of Dysentery and Diar rhea Deaths 
i n t h e Rural P o p u l a t i o n of Ganga-Yamuna 
Doab by D i s t r i c t s 
(1951-61) 
p ^ Measure of Death Inc idences D i s t r i c t s 
uaxegory p i a p e r s i o n I n Absolu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
High 
Kedium 
Low 
Above Q 
M - Q, 
M - Q, 
1 
ery Low Below Q, 
4263-8973 
3150-3826 
2496-3026 
1368-1983 
4.83-10 .17 
3 .55- 4.34 
2 . 8 3 - 3.43 
1.55- 2.25 
Bulandshahr ,Meeru t , 
Etawah 
A l i g a r h , JStah,Kanpur, 
Saharanpur 
Pa tehpur , Al lahabad, 
Agra 
Mathura, Parrukhabad, 
Mainpuri ,Muzaffarnagar 
Table LXi i i 
The D i s t r i b u t i o n of Dysentery and Dia r rhea Deaths 
i n Urban P o p u l a t i o n of Ganga-Yamuna 
Doab by D i s t r i c t s 
(1951-61) 
r-o+on-^T^r Measure of Death Inc idences 
(.axegory p i g p e r s i o n "^ n Abso lu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
Medium 
low 
Above Q 1 
M - Q 1 
M - Q, 
^Very Low Below Q, 
3551-18117 
1495- 2924 
1062- 1384 
229- 895 
4.03-20.54 
1.69- 3.51 
1.20- 1.57 
0.34- 1.02 
Kanpur,Aligarh,Agra 
Meerut, Bulandshahr, 
aaharanpur, Mathura 
Parrukhabad, Mu zaf far-
nagar, Allahabad, 
Etawah 
Btah, Patehpur, 
Mainpuri 
') n ^' 
c5 O U 
I t v i l l be seen from Figure 4 3 tha t the regional 
p a t t e r n of d i s t r i b u t i o n in both r u r a l and urban populat ions 
was not qui te s imi la r among a l l the d i s t r i c t s of the Doab. 
The high category d i s t r i c t s in r u r a l populat ion cons t i tu ted 
two d i s t i n c t components: one comprising the d i s t r i c t s Meerut 
and Bulandshahr in upper Doab, while the o ther was Btawah 
d i s t r i c t of c en t r a l Doab. As aga ins t t h i s high incidence 
d i s t r i c t s in urban populat ion, mor ta l i ty has showed qui te 
sca t te red p a t t e r n in Allgarh and Agra of c en t r a l Doab; and 
in Kanpur of lower Doab, The i n t e r d l s t r i c t p a t t e r n of 
medium d i s t r i c t s in r u r a l mor ta l i ty consis ted of three 
components: one In Saharanpur of upper Doab, the o ther 
comprised the d i s t r i c t s Aligarh and Etah in c e n t r a l Doab, 
and the th i rd one spread over Kanpur of lower Doab, Unlike 
t h i s i n t e r d l s t r i c t p a t t e r n , the medium category of d i s t r i c t s 
i n urban populat ion was r e l a t i v e l y concentrated in the upper 
Doab d i s t r i c t s of Bulandshahr, Meerut and Saharanpur while 
Mathura belonged to cen t r a l Doab, The t o t a l percentage share 
of high and medium d i s t r i c t s in both r u r a l and urban 
populat ions was 37.55 per cent , 50.41 per cent and 61,55 
per cent , 25.07 per cent in above mentioned order . 
Likewise the p a r t i c u l a r d i s t r i b u t i o n of the low and 
very low category of d i s t r i c t s in both ru ra l and urban 
populat ion was also not uniform. In r u r a l areas incidence 
of mor ta l i ty in the low range of d i s t r i c t s cons t i tu ted two 
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d i B t i n c t r e g i o n s : t h e one sp read ing over the d i s t r i c t s of 
Fatehpur and Allahabad i n Jow6i>J)oab, and the o t h e r i n Agra 
of c e n t r a l Coab. As a g a i n s t t h i s , the low range d i s t r i c t s 
i n u rban s e c t o r s c o n s t i t u t e d two d i s t i n c t r e g i o n s but they 
were not con t iguous i . e . Parrukhabad and Etawah i n c e n t r a l 
Doab and Allahabad in lower Doab. In f a c t the r u r a l and 
u rban s h a r e of m o r t a l i t y i n c i d e n c e i n the above ca tegory 
were 17.57 p e r cen t and 11,57 p e r cen t r e s p e c t i v e l y . 
S i m i l a r l y , t h e very low i n c i d e n c e d i s t r i c t s i n r u r a l 
p o p u l a t i o n made-up two r e g i o n s i n c e n t r a l Doab, one compr is ing 
Mainpuri and Parrukhabad, wh i l e the o t h e r was the i s o l a t e d 
d i s t r i c t of Mathura, The u rban p o p u l a t i o n on the o t h e r hand 
a l s o c o n s t i t u t e d same type of non-con t iguous r e g i o n i n c e n t r a l 
and lower Doab, the one c o n s i s t i n g of Etah and Mainpuri i n the 
former and Fa tehpur i n t h e l a t t e r . The r e s p e c t i v e sha re of 
m o r t a l i t y i n r u r a l and u rban p o p u l a t i o n was r e g i s t e r e d as 
14.68 p e r cen t and 3.80 p e r cen t r e s p e c t i v e l y . 
fiBOIOML DBCBNNIAL DISTRIBUTION ( 1 9 6 1 - 7 1 ) : 
General 
The m o r t a l i t y i n c i d e n c e from dysen te ry and d i a r r h e a 
has t o t a l l e d to about 59»707 mark i n the fo l lowing decade 
(1961-71) . And i f a c t u a l l y i t compares t o o t h e r s p e c i f i c 
causes of d e a t h s , t h e r e a l sha re o f m o r t a l i t y from bowel 
d i s e a s e s i n the Doab may be amounting to 5 p e r c e n t . Like 
p r e v i o u s decade , t h e m o r t a l i t y d i s t r i b u t i o n was q u i t e uneven 
i n the r e g i o n ^ i n the decade under review of the t o t a l 
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m o r t a l i t y i n the Doab. A c t u a l l y th« d i e t r i c t w i s e g e n e r a l 
d i s t r i b u t i o n of bowel d i s e a s e s remained q u i t e uneven and 
almost resembled much to the p r e v i o u s decada l p a t t e r n . 
Leaving a s i d e the r e g i o n a l d i s t r i b u t i o n of t h i s d i s e a s e , i t 
i s f a i r l y e v i d e n t t h a t the s h a r e of c a u s a l i t y i n the c e n t r a l 
Doab was 44 .20 p e r cent wh i l e upper Doab d i s t r i c t s have 
shared 29.86 p e r c e n t and lower Doab n e a r l y 26.93 p e r c e n t . 
The r e g i o n a l d i s t r i b u t i o n of m o r t a l i t y i s shown i n F ig , '^ 4 
and r e l a t e d d e t a i l s of da t a a r e g iven i n the Table L X I V . 
Table LXiv 
The D i s t r i b u t i o n of Dysentery and Dia r rhea Deaths i n 
To ta l P o p u l a t i o n of G-anga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
Category Death Inc idences Measure of _ _ _ _ _ _ _ _ _ _ ^ ^ ^ _ ^ _ ^ _ ^ _ _ _ _ 
D i s p e r s i o n j ^ Absolu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t 
High 
Medium 
Low 
Very Low 
Above Q. 
M - Q^  
M - Q3 
Below Q^ 
5986-10328 
3411- 5630 
3102- 3263 
2037- 3009 
10,03-17,29 Kanpur ,Al iga rh ,Meeru t 
5 . 7 1 - 9 .43 Bulandshahr ,Agra , 
Etawah,Saharanpur 
5 . 1 9 - 5.47 Mathura ,Far rukhabad, 
Etah 
3 . 4 1 - 5.04 Al lahabad ,Muzaffarnagar , 
Fa t ehpur , Maliqjuri 
F i g u r e 44 shows t h a t high i n c i d e n c e d i s t r i c t s 
were h igh ly s c a t t e r e d over the Doab and did not c o n s t i t u t e 
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any compact region. The d i s t r i c t s coming under the high 
category belonged to each sec t ion of the Doab, Kanpur in 
lower Doab showed the highest number of deaths in the 
region, while Meerut and Aligarh belonged to upper and 
cen t ra l Doab respec t ive ly . The medium category of d i s t r i c t s , 
too , do not show any compact region and remain highly 
sca t t e red f i r s t l y , i n 3aharanpur and Bulandshahr and belong 
to upper DoabisecondlyjAgra and fitawah which belongs to cen t ra l 
Doab. The above two mentioned category of ranges account 
for 38.17 per cent and 29.44 per cent r e spec t ive ly . 
The low incidence d i s t r i c t s , on the o ther hand, 
c o n s t i t u t e one compact region in the cen t ra l Doab and spread 
over the d i s t r i c t s of Mathura, Etah and Farrukhabad. The 
t o t a l share of these d i s t r i c t s in the above category was 
about 15.89 per cent in the region. On the con t ra ry , the 
d i s t r i c t s of very low category were found highly sca t t e red 
over the Doab and formed no d i s t i n c t region. As very low 
category d i s t r i c t s are widely sca t t e red i . e . Muzaffarnagar 
in upper and Mainpuri in cen t r a l Doab, the d i s t r i c t s of 
Patehpur and Allahabad in lower Doab. The t o t a l share of 
mor ta l i ty in these d i s t r i c t s was 16.49 per cent in the above 
mentioned decade. Though there do not occur a continuous 
b e l t of high and medium d i s t r i c t s in the seventh decade, yet 
the t o t a l deaths which occurred in the upper, cen t ra l and 
lower Doab was 40,373 persons (67.62 per cent) in the whole 
region. The lowest incidence d i s t r i c t was Mainpuri with 
3.41 per cent of i t s share . 
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Rural and Urban 
Notably, the r u r a l populat ion In seventh decade, 
suffered a l i t t l e more than the urban populat ion. In ru ra l 
populat ion the high range d i s t r i c t s show two d i s t i n c t 
r eg ions : one spread over the d i s t r i c t s of upper Doab in 
Meerut, Bulandshahr alongwith Aligarh in c e n t r a l Doab, and 
the o ther i so la ted d i s t r i c t in lower Doab, tha t i s , Kanpur. 
Besides t h i s , the urban population in high category of 
d i s t r i c t s showed highly sca t te red d i s t r i b u t i o n , which spread 
over to Keerut in upper Doab, Aligarh in cen t ra l Doab and 
Kanpur in lower Doab, The medium category of d i s t r i c t s in 
both ru ra l and urban populat ion do not show any compact 
region and hence rura l mor ta l i ty shows three widely apar t 
a reas i . e . Saharanpur in upper and Agra-Btawah in cen t r a l 
Doab. S imi la r ly , the medium d i s t r i c t s in urban populat ion 
a lso show sca t t e red d i s t r i b u t i o n in Saharanpur and 
Bulandshahr of upper Doab, and Mathura-Agra in cen t r a l Doab. 
In f ac t , the t o t a l share of high category of d i s t r i c t s in 
both r u r a l and urban mor ta l i ty was 42.44 per cent and 
44.48 per cent r e spec t ive ly . Likewise, the share of medium 
range of d i s t r i c t s i n two populat ions was 21.65 per cent and 
27,35 per cent r e spec t ive ly . The d i s t r i b u t i o n on the bas i s 
of q u a r t i l e ranges i s shown in Figure 44 and the re levant 
d e t a i l s of mor ta l i ty incidence a re shown in Tables LXV and LX / 
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Table ^''^"^ 
The D i s t r i b u t i o n of Dysentery and Dia r rhea Deaths 
i n Rura l P o p u l a t i o n of Ganga-Ysununa 
Doab by D i s t r i c t s 
(1961-71) 
Category Measure of Death Inc idences 
D i spe r s ion ^^ Absolute As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Above Q^  3146-3433 5 .27-5 .75 
M - Q 1 
M - Q, 
Very Low Below Q-
1916-2420 3 .20-4 .05 
1638-1889 2 .74 -3 .16 
1193-1544 2 .00 -2 .59 
Al iga rh ,Kanpur , 
Meerut , Bulandshahr 
Etawah, Agra, 
Saharanpur 
E tah , Parrukhabad, 
Kathura 
Al lahabad,Muzaffarnagar , 
P a t e h p u r , Mainpuri 
Table LXVI 
The D i s t r i b u t i o n of Dysentery and Dia r rhea Deaths 
i n Urban P o p u l a t i o n of Ganga-Yamuna 
Doab by D i s t r i c t s 
(1961-71) 
Category Death Inc idence Measure of 
D i s p e r s i o n T »v •• * A T , ^ 
^ In Abso lu te As P e r c e n t a g e 
lumbers of To ta l Deaths 
D i s t r i c t s 
High Above Q 1 
Medium M - Q. 
Low M - Q, 
Very Low Below Q, 
2792-7137 
1541-2484 
1200-1465 
746- 844 
4 .68 -11 ,95 
2 , 5 8 - 4.16 
2 .00 - 2.45 
1.25- 1.42 
Kanpur ,Al igarh ,Meeru t 
Bulandshahr , Agra, 
Mathura ,Saharanpur 
Al lahabad , Etawah, 
Parrukhabad, Etah , 
Muzaffarnagar 
Mainpur i , Patehpur 
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It will be seen from Figure 44 that loir category 
of districts in rural population are constitute a compact 
region spreading over the districts of Mathura, Etah and 
?arrukhabad in central Doab. As regards urban population 
there are two distinct areas of low mortality: one in 
central Doab comprising the districts Etah, Farrukhabad and 
Btawah; while the other in the lower Doab in Allahabad. 
The very low mortality areas in urban population were 
confined to the districts of Mainpuri and Fatehpur belonging 
to central and upper Doab respectively. The respective 
share of mortality incidence in both rural and urban sectors 
being mentioned for low category districts in the respective 
order was 9.38 per cent and 5.38 per cent, and that for the 
very low category districts it was amounted to about 7.84 
per cent for the former and 1.77 per cent for the latter. 
REGIONAL DECENNIAL DISTRIBUTION (1971-81): 
General 
In the eighth decade mortality from dysentery and 
diarrhea was of the order of 39,124 persons in the total 
population. This drop was substantial and seems to have been 
more than 34.47 per cent when it compares over the level of 
previous decade. These statistics further reveal the fact 
that bowel disease incidence has shown rise in total population 
^y 9.37 per cent than those compared with other communicable 
diseases. Besides this, it is also quite apparent that much 
like previous decadal pattern, the bowel mortality in the 
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p r e s e n t decade was a l s o q u i t e unevenly d i s t r i b u t e d among 
t h e d i s t r i c t s of Doab. In t h e o v e r a l l r e g i o n a l p a t t e r n of 
d i s t r i b u t i o n t h e c e n t r a l Doab d i s t r i c t s shared 45.06 p e r c e n t , 
whi le upper and lower Doab d i s t r i c t s s tood to about 35.94 
p e r cent and 21,0 p e r cen t r e s p e c t i v e l y . This graded 
d i s t r i b u t i o n on the b a s i s of q u a r t i l e ranges i s shown i n 
F i g . 4 5 and t h e s t a t i s t i c a l d e t a i l s a r e g iven i n t h e 
Table Lxvii . 
Tab le L X V I I 
The D i s t r i b u t i o n of Dysentery and Dia r rhea Deaths 
i n To ta l P o p u l a t i o n i n Ganga-Yamuna 
Doab by D i s t r i c t s 
(1971-81) 
n-4--. - Measure of Death Inc idences 
c a t e g o r y D i s p e r s i o n — Absolute As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
Medixim 
Low 
Very Low 
Above Q. 
M - Q^  
M - Q3 
Below Q_ 
3973-6094 
2245-3362 
1959-2187 
849-1112 
10,15-15.57 Kanpur, A l i g a r h , 
Meeru t ,Muzaf fa rnagar 
5 . 7 4 - 8.59 Bulandshahr , Btawah, 
Agra 
5 . 0 0 - 5.59 Mathura, E tah , 
Saharanpur 
2 . 1 7 - 2.84 Al lahabad , Mainpur l , 
Fa tehpur ,Fa r rukhabad 
The m o r t a l i t y d i s t r i b u t i o n f i g u r e from the causes 
of dysen te ry and d i a r r h e a shows t h a t i n the e i g h t h decade, 
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too , the high incidence were notably sca t te red over the 
Doab. Also by th i s time, with the add i t i ona l inc lus ion of 
Muzaffarnagar, the o ther high category d i s t r i c t s have 
remained the same as they were found in previous decadal 
s tudy. I t seems that in th i s d i s t r i b u t i o n pa t t e rn with the 
above s i t u a t i o n , however, in four d i s t r i c t s under high 
incidence areas belonged to upper Doab and consisted of the 
contiguous d i s t r i c t of Kuzaffarnagar and Meerut, widely 
separated d i s t r i c t s were Aligarh in cen t ra l and Kanpur in 
lower Doab sQctlone. In the above mentioned category of 
study Kanpur has accounted for the highest to the order of 
6,094 mark and Aligarh occupied second place (5,714) but in 
ove ra l l s i t u a t i o n the t o t a l incidences were 52,52 per cent . 
In th i s decade medium d i s t r i c t s of Bulandshahr in upper and 
Agra-Etawah in cen t r a l Doab resembled to the previous decadal 
p a t t e r n . The t o t a l c a s u a l i t i e s in the above category were 
found to be (21,42 per c e n t ) . The low range tnor ta l i ty areas 
comprised two regions : one in Saharanpur of upper Doab and 
the o ther in Mathura and Btah d i s t r i c t s belonging to cen t r a l 
Doab, Likewise the d i s t r i b u t i o n in very low d i s t r i c t s has 
occurred in two a reas ; the one comprising the d i s t r i c t s of 
Mainpuri and Farrukhabad in cen t r a l Doab and the o ther 
cons i s t i ng of Fatehpur and Allahabad in lower Doab. The 
respect ive share of both low and very low d i s t r i c t s in the 
regional were of the order of 15.76 per cent and 10.29 per cent 
r e spec t ive ly . 
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Broadly speaking, it is apparent that high and 
medium areas of mortality as a result of dysentery and 
diarrhea were grouped in three components parts: spreading 
over the districts of Muzaffarnagar, Meerut, Bulandshahr 
in upper Doab alongwith central Doab district of Aligarh; 
the other in Agra located in central Doab and the third in 
central-lower Doab section comprising the districts Etawah 
and Kanpur. The total share of this disjointed belt was of 
the order of 73.94 per cent of the casualities found in 
the whole Doab. In contrast to this interdistrict pattern, 
the low and very low incidence districts were interspersed 
between the high and medium districts in the heart of 
central Doab and over the peripheral areas of upper and 
lower Doab districts. The combined percentage in this 
category was nearly 26 per cent in the total mortality. 
Rural and Urban 
During 1971-81, the dysentery and diarrhea mortality 
figure in both rural and urban sectors was 54.20 per cent 
and 45.80 per cent respectively. The two types of mortalities 
have dropped down from 55 per cent in the former and 
56 per cent in the latter, over the level of the sixth decade. 
The decline in the level however, did not reflect any change 
in the pattern of distribution with mortality occurrence in 
these rural/urban populations. 
However, the general situation in both populations 
shows that the total share of mortality incidence in the 
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d i s t r i c t s of c e n t r a l Doab for r u r a l and u rban s e c t o r s i n 
r e s p e c t i v e o r d e r was 24.65 p e r c e n t and (7208 p e r s o n s ) 
18.42 p e r c e n t . And a l s o t h e s e dea th s i n bo th p o p u l a t i o n s 
f o r upper Doab were 18.67 p e r cen t and 17.27 p e r c e n t ; and 
i n the lower Doab d i s t r i c t s sacrne m o r t a l i t y was 10.89 
p e r cen t and 10.11 p e r cen t to t o t a l d e a t h s i n r e s p e c t i v e 
a r e a s . The d i s t r i b u t i o n i s shown i n P ig . 4 5 and the 
d e t a i l s a r e shown i n totK Tables LXVIII a-d LXix. 
Table L X V I I I 
The D i s t r i b u t i o n of Dysentery and Dia r rhea Deaths 
i n Rura l P o p u l a t i o n of Ganga-Yamuna 
Doab by D i s t r i c t s 
( 1971-81) 
Category Death Inc idences Measure of 
D i s p e r s i o n ^^ Abso lu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
•High 
Medium 
Low 
Above Q^  2931-3134 
M - Q, 
M - Q, 
1311-2339 
1098-1120 
Very Low Below Q, 435- 610 
7 .49-8 .01 
3 .35 -5 .98 
2.80-5.86 
1.11-1.56 
Kanpur, A l i g a r h 
Meerut ,Muzaffarnagar , 
Agra, Bulandshahr , 
£ tawah 
Mathura, Saharanpur , 
£ tah 
Al lahabad , Mainpur i , 
Fa t ehpur ,Fa r rukhabad 
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Table ^xix 
The D i s t r i bu t i on of Dysentery and Diarrhea Deaths 
i n Urban Populat ion of Ganga-Yamuna 
Doab by D i s t r i c t s 
( 1971-81) 
Category 
High 
Medium 
Low 
Very Low 
Measure of 
D i s p e r s i o n 
Above Q^  
M - Q^ 
M - Q ^ 
Below Q-
Death Incidences 
In Absolute 
Numbers 
2430-2960 
995-1819 
856- 922 
303- 506 
As Percentage 
of Total Deaths 
6.21-7.56 
5.54-4.65 
2,19-2.36 
0.77-1.29 
Kanpur, Aligarh, 
Meerut 
Muzaffarnagar»Buland-
shahr, Btawah,Mathura 
Etah, Saharanpur 
Mainpuri, Allahabad, 
Patehpur.Parrukhabad, 
Agra 
A comperison of r u r a l and urban mor ta l i ty as a 
r e s u l t of dy and di shows tha t d i s t r i c t s having high 
mor ta l i ty in r u r a l areas were for apa r t : Aligarh and 
Kanpur in cen t r a l and lower Doab s ec t i ons . The same category 
i n urban populat ion were a l so widely sca t t e r ed in the upper, 
c en t r a l and lower Doab d i s t r i c t s : Meerut, Aligarh and Kanpur 
r e spec t ive ly . The high incidence d i s t r i c t s in r u r a l and 
urban populat ion have accounted for 21,71 per cent and 
21.73 per cent i n such t o t a l dea ths . The medium d i s t r i c t s 
i n r u r a l sec tors have d i s t i n c t l y shown th ree component a r ea s ; 
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the one comprised the districts Muzaffarnagar, Meerut and 
Bulandehahr in upper Doab, while Agra and Etawah belong to 
central Doab. In urban mortality the distribution of 
medium category districts are highly scattered Muzaffarnagar 
and Bulandshahr in upper Doab, and Mathura, Agra in central 
Doab, The respective share of the mortality in former was 
11 per cent and in the latter it was 15 per cent in total 
mortality. 
Figure 4 5 shows that low incidence districts of 
rural population have two distinct component areas: one in 
Saharanpur of upper Doab and the other in central Doab 
comprising the districts Mathura and Etah, Similarly in 
urban population the districts were found in Saharanpur and 
Etah to upper and central Doab sections. The total share 
of low range districts in the former was 8.49 per cent and 
in the latter it was 5,59 per cent of the total mortality. 
The very low incidence districts in rural sectors had two 
distinct component areas: the one in the districts of 
Mainpuri and Parrukhabad in central Doab and the other in 
Fatehpur and Allahabad districts in lower Doab, The urban 
mortality in the above mentioned category shows similar 
pattern. The rural sectors in this particular range has 
registered about 5.59 per cent deaths while in the urban 
population the same type of incidences were found nearly 
2219 (6 per cent) in total deaths. In fact, the overall 
assessment situation shows that central Doab and upper Doab 
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districts were highly vulnerable to these diseases while 
lover Doab was enjoying relative freedom. 
5. TUBERCULOSIS 
REGIOML DECENNIAL DISTHIBUTION (1951-61): 
General 
Tuberculosis is seems to be highly related with 
standard of living and sanitary conditions or hygienic 
levels profoundly affect the people's health and vulnerability 
in general. In consequence of vulnerable situations the 
deaths from tuberculosis during 1951-61 had totalled to 
207»983 persons, and it occupied second place after malaria. 
The regional pattern of distribution of the disease in the 
Doab does not show any even distribution among fourteen 
districts. The central Doab districts shared about half 
of the total deaths due to this diseas in the Doab. The 
upper Doab districts had shown mortality share of 20 per cent, 
whereas lower Doab districts accounted for 30 per cent. The 
distribution is shown in Figure46 and related data are 
shown in Table Lxx. 
Pig. 46 shows the total mortality distribution of 
tuberculosis. It will be seen from figure that high 
incidence districts are widely scattered in the three main 
urbanised districts of Agra, Kanpur and Allahabad of central 
and lower Doab. The noteworthy feature of the three districts 
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Table LXX 
The D i s t r i b u t i o n of Tube rcu los i s Deaths i n To ta l 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1951-61) 
„ ^ ^ . ^„ Measure of Death Inc idences 
" ' * • « " ' D i s p e r s i o n ^ O F S S I S T e As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
l^edivua 
Low 
Above Q^  22705-41960 
M - Q 
M - Q, 
11292-15375 
9663-11046 
Very Low Below Q_ 3447- 6043 
10 .93-20.17 Agra,Kanpur, 
A l l ahabad 
5 , 4 3 - 7.39 Meerut ,Etawah, 
A l iga rh ,Bu landshah r 
4 . 6 5 - 5.31 Parrukhabad, 
Saharanpur, Etah, 
Mathura 
1.66- 2 .90 Mainpur i ,Muzaffar -
nagar, Patehpur 
coming under this category is that Agra which incidentally 
had the highest number of deaths in the Doab, while Kanpur 
stood second and Allahabad had the third place in the lower 
Doab. The medium incidence districts are spread over two 
patches one consists of three districts namely; Meerut, 
Bulandshahr in upper Doab alongwith Aligarh in central Doab; 
and the other existed in Etawah of central Doab. The low 
range of districts are made-up of two distinct parts one 
in central Doab comprising the districts Kathura, Etah and 
Parrukhabad; while the other was located in Saharanpur of 
upper Doab. On the contrary the very low category of districts 
were highly scattered and fell widely apart in three districts 
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of Muzaffarnagar, Mainpuri and Fatehpur belonging to upper, 
central and lower Doab sections. 
It appears that there is a tuberculosis belt in the 
Doab which runs from Meerut to Aligarh via Agra to Kanpur 
alongwith Allahabad in the southern corner of the Doab, The 
total share of these districts accounted for about three-
fourths of the total mortality in the Doab. In sharp contrast 
to this, the extreme northern districts of Saharanpur and 
Muzaffarnagar in the upper Doab, and the extremely southern 
districts of Fatehpur in lower Doab, alongwith four districts 
of Mathura, Btah, Farrukhabad and Mainpuri in central Doab 
were relatively free and experienced 26 per cent of the 
total deaths. Fatehpur recorded the lowest incidence of 
about 2 per cent in the Doab. 
Rural and Urban Mortality 
On the basis of recorded mortality in the rural 
population, it is found that central Doab districts account 
for 27 per cent, while upper and lower Doab districts shared 
12.0 and 11.3 per cent respectively. On the other hand, the 
urban mortality incidences in the central Doab districts 
were nearly 23 per cent, while lower and upper Doab had 
19 per cent and 8.2 per cent in total deaths respectively. 
The distribution of rural and urban death incidences is 
shown in Fig. 4 6 and relevant details are given in 
Tables LXXI and LXXII. 
354 
Table LX :i 
The D i s t r i b u t i o n of T u b e r c u l o s i s Deaths i n ixural 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1951-61) 
Category Death Inc idences Measure of 
D i s p e r s i o n ^^ Abso lu te As P e r c e n t a g e 
Numbers of To ta l Deaths 
D i s t r i c t 
High 
Medium 
Low 
Very Low 
Above Q^  10260-13026 
M - Q, 7764- 8963 
6236- 7709 M - Q^ 
Below Q, 1899- 5774 
4 . 9 3 - 6 . 2 6 
3 .73-4 .31 
3.00-3.71 
0.91-2.78 
Agra,Kanpur,Etawah 
E tah ,Bu landshahr , 
Far rukhabad , Meerut 
Al l ahabad ,Saharanpur 
Al iga rh jMathura , 
Mainpur i , Fa t ehpu r , 
Muzaffarnagar 
Table i .xx i : 
The D i s t r i b u t i o n of Tubercu los i s Deaths i n Urban 
P o p u l a t i o n of Gaxiga-Yamuna Doab by D i s t r i c t s 
(1951-61) 
Po+^ ^^ -r^ r Measure of Death Incidences 
category piapersion 
In Absolute As Percentage 
Numbers of Total Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Very Low 
Above Q. 
K - Q^  
M - Q^ 
Below Q, 
14996-28934 
3778- 7555 
3059- 3544 
642- 1815 
7 .21-13 .92 Agra,Kanpur, 
Al lahabad 
1 .81- 3.63 M e e r u t , A l i g a r h , 
Saha ra npu r,Ma thu ra 
1.47- 1.70 Bulandshahr, Etawah, 
Farrukhabad 
0 , 3 1 - 0.87 Muzaffarnagar , Etah, 
Ma inpur i , Fatehpur 
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Pig,46 shows that the high incidence districts 
in rural population existed in two distinct area of central 
and lower Doab section; the former was found in Agra, while 
the latter comprised the districts of Etawah and Kanpur. 
The medium category of districts lie widely apart in two 
distinct parts; the first lies in upper Doab and consists 
of Meerut and Bulandshahr; while the second exists in 
central Doab comprising the districts Btah and Farrukhabad, 
In fact, the high and medium districts in rural areas have 
emerged with mortality share of about 36,6 and 31.5 per cent 
in total rural death respectively. The medium category of 
districts in urban sectors constituted three distinct areas: 
the first comprises the districts of Saharanpur, the other 
in Meerut while the third is found in Aligarh and Mathura 
in the upper and central Doab respectively. High and medium 
category of districts together in the urban population 
accounted for 65.56 per cent and 20.74 per cent respectively. 
The low category of districts in the rural population 
are located on the extreme northern and southern parte of 
upper and lower Doab districts of Saharanpur and Allahabad 
respectively. The very low incidence areas were again 
highly scattered over fi'vedistricts. Muzaffarnagar in 
upper Doab, Aligarh, Mathura and Malnpuri in central Doab 
and Fatehpur in lower Doab constituted four distinct areas 
in very low category of tuberculosis mortality. The 
respective share of mortality in the low and very low category 
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d l e t r i c t e had 13.34 and 20 .53 per cent share i n rural t o t a l 
deaths r e s p e c t i v e l y . In urban populat ion the low category 
d i s t r i c t s , un l ike rural populat ion, l a y widely apart i n 
Bulandshahr of upper Doab, and i n Farrukhabad, Btawah 
d i s t r i c t s of centra l Doab, The very low category of d i s t r i c t s 
had almost the s i m i l a r pat tern as that noted i n rural 
popula t ion . Ac tua l ly , the notable share of low and very low 
category of d i s t r i c t s i n urban populat ion was 9.5 per cent 
i n the former and 4 .3 per cent i n l a t t e r , with respect to 
t o t a l urban morta l i ty . 
RBGI0N4.L DBCBNNIAL DISTRIBUTION (1961-71) : 
General 
In the decade (1961-71) the deaths from tubercu los i s 
was more than 124,000 persons i n the whole Doab. There was 
a s u b s t a n t i a l reduct ion of deaths from tubercu los i s i n the 
s i x t h decade, about 40 per cent over the 1951-61 l e v e l . 
However, i n t h i s decade,areas which were l e s s vulnerable 
i n the f i f t h decade have s h i f t e d to become r e l a t i v e l y high 
inc idence areas i n the Doab. This s h i f t i n g tendency has 
occurred i n the d i s t r i c t s o f medium and very low, and i n the 
category of low and very low range d i s t r i c t s i n the above 
per iod . I t appears that there was a r e l a t i v e d e t e r i o r a t i o n 
i n the hea l th condi t ions i n centra l Doab, as i t suffered a 
l o s s of 45,23 per cent of the t o t a l deaths i n the Doab for 
t h i s decade. In the lower and upper Doab on the other hand 
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i t accounted for 30 and 24.38 per cent respectively. The 
d is t r ibut ion of tuberculosis incidence i s shown in Fig. 4'^  
and the detai ls on quart i le ranges are shown in Table LX: . ! ] ! 
Tab le LXXIJI 
The D i s t r i b u t i o n of T u b e r c u l o s i s Deaths i n the 
T o t a l P o p u l a t i o n of Ganga-Yamuna Doab 
by D i s t r i c t s 
(1961-71) 
f, ^ Measure of Death Inc idences 
(category D i s p e r s i o n D i s t r i c t s 
I n Absolu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
High Above Q^  17653-24442 14 .23-19 .70 Kanpur, Agra 
Medium M - Q. 6677-12359 5 . 3 8 - 9.96 Meeru t ,Al lahabad , 
A l i g a r h , Btawah, 
Saharanpur 
Low K - Q, 5062- 6039 4 . 0 8 - 4.87 Etah , Bulandshahr , 
Mu zaf f a r n a g a r , Ma thu ra 
Very Low Below Q, 2723- 4928 2 . 1 9 - 3.97 Par rukhabad ,Mainpur i , 
F a t e h p u r 
Pig, 47 shows that the deaths from tuberculosis 
in the Doab were quite unevenly distributed among the 
districts and rather it is quite apparent that no compact 
region of distinctive nature has emerged over the regional 
plane. Mortality as a result of tuberculosis in respect of 
only 
the high category districts, were/confined to two districts 
of Agra in central Doab and Kanpur in lower Doab. But the 
medium range mortality districts were highly scattered so 
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t h a t Saharanpur and Muzaffarnagar in upper Doab, Aligarh 
and Stawah in cen t r a l Doab and Allahabad In lower 
cons t i t u t ed areas in the medium deisth category tubercu los i s 
inc idences . I t i s , however c l ea r tha t the high and medium 
category of d i s t r i c t did not c o n s t i t u t e anj' notable be l t 
of high incidence over any par t of the Doab, And desp i te 
t h i s fact the t o t a l share of the d i s t r i c t s , which occurred 
in both high and medium category was accounted for 54,0 
and 40.0 per cent of the t o t a l deaths r e spec t ive ly . 
Figure 47 shows tha t low category d i s t r i c t s are 
loca ted in upper as well as lower Doab: Muzaffarnagar and 
Bulandshahr belong to upper Doab, while Mathura and Etah 
l i e i n cen t ra l Doab. Very low category d i s t r i c t s a lso 
c o n s t i t u t e two d i s t i n c t a r e a s , the one in Mainpuri and 
Farrukhabad of cen t r a l Doab and the next in Fatehpur which 
belongs to lower Doab, Eventually the t o t a l mor ta l i ty share 
in the low and very low incidence d i s t r i c t s being observed 
were of the order of 17.47 per cent in the former and 8,54 
per cent in the l a t t e r category. Fatehpur was a r e l a t i v e l y 
free d i s t r i c t s with lowest incidence of 2,0 per cent , amoiag 
the d i s t r i c t s of the Doab. 
Rural and Urban Mortal i ty 
During 1961-71 the r u r a l populat ion suffered more 
than the urban populat ion. The t o t a l losses of l i f e in the 
ru ra l sec to r s was 53.0 per cent while in the urban sectors 
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it was 47,0 per cent over the regioiaal pattern of Doab,. 
The districts of central Doab suffered 25.0 per cent of 
deaths due to tuberculosis, while upper and lower Doab 
districts accounted for 14.0 per cent each. The urban 
population in districts of central Doab have suffered 
almost 20.45 per cent in the total deaths. And similarly 
the upper Doab and lower Doab districts have registered the 
losses of life to about 10.10 per cent and 16,37 per cent 
respectively. The distribution of incidences are shown in 
Pig. 47 and the details on the basis of quartile ranges 
are shown in Tables LXXlv and Lxxv. 
Table LXXIV 
The D i s t r i b u t i o n of Tubercu los i s Death i n Rural 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
Category Measure of D i s p e r s i o n 
Death Incidences 
I n Absolute As P e r c e n t a g e 
Numbers o f Total Deaths 
D i s t r i c t s 
High Above Q. 
I'ledium M - Q^  
Low M - Q, 
Very Low Below Q, 
6843-11163 
4114-5838 
3317-3895 
1716-2955 
5 .52 -9 .00 
3 .31-4 .70 
2 .67-3 .14 
1.38-2.38 
Kanpur,Agra, Meerut 
E tawah ,Al iga rh , 
A l l ahabad ,3aha ranpu r 
E tah,Bulandshahr, 
Farrukhabad 
I-iathura, Muzaf f a r n a g a r , 
Mainpur i , Pa tehpur 
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Table LXXV 
The Dis t r ibu t ion of Tuberculosis Deaths in Urban 
Popu la t ion of Ganga-Yamuna Doab by D i s t r i c t s 
( 1961-71) 
Category Keasure of Dispersion Death Incidences 
In Absolute As Percentage 
Mimbers of Total Deaths 
Districts 
High 
Medium 
Low 
Very Low 
Above Q^  5512-13279 
M - Q, 2584- 4739 
K - Q, 1849- 2184 
Below Q, 1007- 1611 
4.44-10.70 
2.08- 3.82 
1.49- 1.76 
0 . 8 1 - 1.30 
Kanpur,Agra, 
Allahabad, Meerut 
Aligarh, Etawah, 
Saharanpur 
Muzaffarnagar, Etah, 
Mathura, Bulandshahr 
Farrukhabad,Mainpuri, 
Fatehpur 
Fig .47 shows ru ra l mor ta l i ty in the Doab. I t wi l l 
be seen from Figure tha t high category of d i s t r i c t s are 
found widely sca t te red in I'leerut of upper Doab, Agra of 
cen t ra l Doab and Kanpur of lower Doab. The above three 
d i s t r i c t s are i n d u s t r i a l l y developed and much urbanized 
d i s t r i c t s of the Doab, The medium d i s t r i c t s , a re also widely 
sca t t e red and do not c o n s t i t u t e any region. These d i s t r i c t s 
a re widely apar t in Saharanpur of upper Doab, Aligarh and 
Etawah in cen t ra l Doab and Allahabad in lower Doab, The 
loca t iona l p a t t e r n of mor ta l i ty shows a sh i f t i ng tendency 
from medium to high in Meerut and from high to medium in 
fitawah belonging respec t ive ly to upper and cen t r a l Doab. 
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Owing to the shifting tendency of incidence the half of the 
upper Doab and nearly half of central and two-thirds of 
lower Doab d i s t r i c t s constitute highly susceptible areas to 
tuberculosis mortality. Since the d i s t r i c t s in the i r high 
and medium category range did not consti tute any dis t inct 
be l t therefore, both type of d i s t r i c t s in thei r d is t r ibut ion 
pat tern have emerged with a to ta l share of 20.42 per cent 
and 15,87 per cent in the rural population respectively. 
Mortality in urban areas, in respect of the high 
incidence is highly scattered and l i es in four d i s t r i c t s 
of the Doab: f i r s t l y , Meerut in upper Doab, secondly, Agra 
in central Doab; and th i rd ly , Kanpur, Allahabad in the 
lower Doab. The medium category d i s t r i c t s of Saharanpur in 
upper Doab, Aligarh and Etawah belonging to central Doab 
are respresenting the same in te r d i s t r i c t positions as i s 
found in rural sectors . High incidence d i s t r i c t s in urban 
areas account for 28,0 per cent and medium d i s t r i c t s had a 
share of 8,96 per cent in to ta l deaths. 
In rural mortality the low category of d i s t r i c t s 
do not make up any d is t inc t region, but i t appears that 
Bulandshahr in upper Doab and Etah and Parrukhabad in central 
Doab have formed two d i s t inc t constituents of a region. Very 
low-incidence areas were also highly scattered in four 
d i s t r i c t s of the Doab in Muzaffarnagar in upper Doab Mathura 
and Mainpuri in central Doab, and Fatehpur in lower Doab. 
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The quartile distribution shows that the share of casuality 
incidences in both low and very low category districts was 
nearly 8.75 per cent and 8.01 per cent as worked out in 
rural total deaths respectively. 
In urban mortality the low range of districts 
are distinctly located in three areas; the two constituents 
Muzaffarnagar and Bulandshahr in upper Doab and the final 
Mathura, Btah are in central Doab. Very low incidence of 
mortality in urban population were found in Mainpuri and 
Farrukhabad in central Doab and Patehpur in lower Doab, 
The districts which full in the low category accounted for 
6,68 per cent and very low range districts accounted for 
5 per cent in urban total deaths, 
RBGIOML DECBNNIiiL DISTRIBUTION (1971-81): 
General 
In the decade 1971-81, the deaths from the causes 
of tuberculosis were of the order of 108,036 mark and 
whereby it had shown a drop of nearly 48 per cent over the 
level of seventh decade. But despite substantial reduction 
in general tuberculosis it is quite apparent that the central 
Doab districts suffered greater losses of life and had 46,o 
per cent in the deaths of the region. The upper Doab districts, 
on the other hand, accounted for 50 per cent and the lower 
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Doab districts have shared nearly 25.0 per cent of deaths 
in the Doab, The distribution of incidences are shown in 
Fig, 48 and the details are given in Table Lxxvi. 
Table LXXVI 
The Dis t r ibu t ion of Tuberculosis Deaths in Total 
Populat ion of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
Category Measure of Dispersion 
Death Incidences 
I n Absolute As Percentage 
Numbers of Total Deaths 
Districts 
High 
Medium 
Low 
Very Low 
Above Q 1 
M - Q 1 
M - Q3 
Below Q, 
11392-18440 
6378- 9456 
3719- 4940 
2730- 3210 
10.54-17.07 Kanpur, Aligarh, 
Agra, Meerut 
5.90- 8,75 Muzaffarnagar, 
Saharanpur,Etawah 
3.44- 4,57 Mathura, Btah, 
AllahabadiBulandshahr 
2.53- 2.97 Malnpuri,Parrukhabad, 
Patehpur 
Fig.48 shows that the high range of districts in 
total mortality were located widely apart: Meerut in the 
upper Doab, Aligarh and Agra in central Doab and Kanpur in 
the lower Doab, The medium category of Incidence of 
mortality was found in the districts of Saharanpur and 
Muzaffarnagar in upper Doab, and Btawah in central Doab. 
Hence, on the basis of high and medium category of distribution 
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it is apparent that death Incidence in both type of the 
districts was nearly 52.23 per cent and 23.63 per cent 
respectively. 
The low range distribution of districts have shown 
three distinct components; Bulandshahr in upper Doab, 
Mathura, Btah in central Doab, and Allahabad in lower Doab. 
The very low incidence districts were distributed in two 
distinct conatltuents of a region; the districts of Mainpuri 
and Farrukhabad in central Doab, and Fatehpur in the lower 
Doab. The two districts of central Doab had mortality of 
16,06 per cent while the lower Doab district had 8.08 per cent 
in the total deaths of the region. Fortunately the 
Allahabad district emerged as relatively incidence free 
districts but among all the districts of the Doab, the 
district of Fatehpur has been relatively free from tuberculosis 
as it has got merely 2.97 per cent of the deaths in the region. 
Besides this, the district of Farrukhabad was also relatively 
free in the past two decades. This of course, shows 
ameliorating sign of improvement in the health conditions of 
the people in these areas. 
Rural and Urban Mortality 
In the eighth decade, mortality due to tuberculosis 
in the rural areas was about 58.0 per cent while in the urban 
areas, it was 42.0 per cent in the total deaths. It is quite 
apparent that the districts which are more urbanized and 
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i n d u s t r i a l l y more developed had high t u b e r c u l o s i s dea ths 
than l e s s advanced a r e a s of the Loab. On t h e b a s i s of 
r e g i o n a l d i s p a r i t y i t appears we l l t h a t the c e n t r a l Doab 
d i s t r i c t s have su f f e red more l o s s e s to about 27.27 p e r cent 
i n r u r a l s e c t o r s . The upper Doab d i s t r i c t s accounted fo r 
18.0 p e r cen t whi le t h e lower Doab d i s t r i c t s r e g i s t e r e d 
only 13,0 p e r c e n t . Theurban m o r t a l i t y shows t h a t c e n t r a l 
Doab d i s t r i c t s have exper ienced 19.0 p e r cen t w h i l e upper 
Doab d i s t r i c t s accounted f o r 13.0 p e r cen t and lower Doab 
d i s t r i c t s 10.0 p e r cen t i n t o t a l dea th s r e s p e c t i v e l y . The 
d i s t r i b u t i o n of t h e s e i n a i d e n c e s a r e shown i n F i g , 4 8 and 
d e t a i l s a r e shown in Tables Lxxvi l and LXXVIII. 
Table Lxxv i l 
The D i s t r i b u t i o n of Tubercu los i s Deaths i n Rural 
P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
n^*^ ^r Measure of Death Inc idences 
Category D i s p e r s i o n 
In Abso lu te As P e r c e n t a g e 
Numbers o f Tota l Deaths 
Districts 
High Above Q^  6978-10238 
Medium M - Q^  3814-6370 
Low h - Q, 2166-3104 
Very Low Below Q, 1515-1848 
6.46>9.48 
3.53-5.89 
2.00-2.87 
1.40-1.71 
Kanpur ,A l iga rh , Agra 
Meerut ,Muzaffarnagar , 
Saharanpur , Jitawah 
Etah,Mathura,Allahabad, 
Bulandshahr 
Mainpur i ,Far rukhabad , 
Pa tehpur 
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Table LXXVIII 
The Di s t r i bu t ion of Tuberculosis Deaths in Urban 
Popula t ion of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
Gateeorv Measure of 
oaxegory D i s p e r s i o n 
Death Inc idences 
I n Absolu te As P e r c e n t a g e 
Numbers o f To ta l Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Very Low 
Above Q. 
M - Q^  
M - Q^ 
Below Q~ 
4745-8202 
2535-3848 
1553-1837 
1090-1362 
4 . 3 9 - 7 . 5 9 
2 .34 -3 .50 
1.44-1.70 
1.00-12.26 
K a r ^ u r , A l i g a r h , Meerut, 
Agra 
Muzaffarnagar , Etawah, 
Saharanpur 
Mathura, £ t a h , A l l a h a b a d , 
Bulandshahr 
Mainpur i , Pa tehpur , 
Farrukhabad 
F i g . 48 shows t h a t h igh ca tegory m o r t a l i t y i n the 
r u r a l p o p u l a t i o n i s s c a t t e r e d i n t h r e e d i s t r i c t s which spread 
o v e r A l i g a r h and Agra i n c e n t r a l Doab,Kanpur i n lower Doab 
and t h e l a t t e r accounted f o r t h e h i g h e s t 82 p e r cen t m o r t a l i t y 
(8202) i n the r e g i o n . The medium ca tegory d i s t r i c t s , however, 
show two d i s t i n c t components of a r e g i o n , t h e f i r s t c o n s i s t e d 
of the d i s t r i c t s of Saha ranpur , Nuzaf farnagar and Meerut i n 
the upper Doab and t h e second lies i n t h e d i s t r i c t of Btawah 
i n c e n t r a l Doab, The m o r t a l i t y s h a r e i n h igh and medium 
ca t ego ry of d i s t r i c t s i n r u r a l p o p u l a t i o n was of t h e o r d e r of 
41 p e r cen t i n the upper Doab and 31 p e r cen t i n the lower 
Doab. S i m i l a r l y , t he h igh i nc idence i n u rban a r e a s a s a r e 
r e f l e c t e d i n the d i s t r i c t s of Meerut i n upper Doab; A l i g a r h 
and Agra i n c e n t r a l Doab and Kanpur i n lower Doab have shown 
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c lo se r resemblance with general t ube rc lo s i s morta l i ty 
p a t t e r n . The medium category of d i s t r i c t s in urban population 
whow two d i s t i n c t components; the f i r s t cons i s t s of Saharanpur 
and Kuzaffarnagar in upper Doab, and the second l i e s widely 
apar t in Etawah belonging to cen t ra l Doab. In urban populat ion 
the t o t a l share of high and medium d i s t r i c t s was of the order 
of 54 per cent and 23 per cent in urban dea ths , r e spec t ive ly . 
I t appears tha t the t o t a l suffer ing from t h i s disease 
in ru ra l population v/as nearly 17.0 per cent i n the low 
and 8,06 per cent i n very low category d i s t r i c t s . «.nd also 
i n urban populat ion the low and very low category of the 
d i s t r i c t s have accounted for 15.06 per cent and 8,11 per cent 
in the worked out urban t o t a l mor ta l i ty r e spec t ive ly . 
CHAPTER VIII 
DISEASES 
IN 
REGIONAL PERSPECTIVE 
370 
CHAPTER VI I I 
REG 10ML PERSPECTIVB OF ALL COMBINED DISEASES 
IN GAMJA-YAMUM DOAB 
The r e g i o n a l occur rence of s e l e c t e d f i v e communicable 
d i s e a s e s though do not c o i n c i d e f a i r l y - w e l l i n p rev ious s tudy 
over a l l f o u r t e e n d i s t r i c t s of t h e Doab and y e t they appear 
to show o v e r l a p p i n g i n the d i s t r i b u t i o n a l p a t t e r n of m o r t a l i t y 
r e g i o n s t h a t a r e i n v a r i a b l y r e f l e c t e d a t the s p a t i o - t e m p o r a l 
l e v e l s . Only cursory g l ance i n each type of s e p a r a t e d i s e a s e s 
has not r evea l ed much f a i r and d i s c e r n i b l e p i c t u r e of t h e s e 
o v e r l a p p i n g s i n the d i f f e r e n t v u l n e r a b l e p a r t s of t h e r e g i o n 
and s o , the p r e s e n t chap t e r i n t h i s p a r t i c u l a r problem i s 
t r y i n g to i d e n t i f y some s u s c e p t i b l e r e g i o n s between much 
a f f e c t e d d i s t r i c t s and l e s s a f f e c t e d d i s t r i c t s by a l l f i v e 
combined ( c h o l e r a , smal lpox, m a l a r i a , d y s e n t e r y - d i a r r h e a and 
t u b e r c u l o s i s ) d i s e a s e s dur ing t h e t h i r t y - o n e yea r s span to 
t h e s p a t i o - t e m p o r a l p a t t e r n of t h i s s tudy s i n c e independence . 
Decenn ia l Dec l in ing Trend i n Combined M o r t a l i t y 
S i n c e the a v a i l a b l e " v i t a l s t a t i s t i c s " i n r epo r t ed 
a l l s p e c i f i c seven ca tegory of d i s e a s e s has shown a g r a d u a l l y 
d i c l i n i n g r a t e of m o r t a l i t y , t h e r e f o r e a l l f i v e combined 
communicable d i s e a s e s a l s o showed an a c c o u n t a b l e sha re of about 
82 .43 p e r cent ove r t h i s l e v e l dur ing 1951-61, Also s t a t i s t i c s 
of t he m o r t a l i t y i n t h i s s tudy g r a d u a l l y dropped to merely 
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68.39 p e r cent du r ing 1961-71 b u t a f t e r a decade i t was 
c u r t a i l e d to nea r ly 59.81 p e r cent du r ing t h e span of 
t h i r t y y e a r s . Ra the r s i m i l a r r e d u c t i o n took p l a c e i n a l l 
seven ca tegory of m o r t a l i t y from v a r i o u s d i s e a s e s d u r i n g 
e i g h t h decade and i t amounted t o about 93.36 over the base 
l e v e l of s i x t h decade , wh i l e i n comparat ive s i t u a t i o n s of 
t h e m o r t a l i t y i n a l l f i v e d i s e a s e s t h e o v e r a l l drop was 
nea r ly 30,40 p e r cen t ove r the same p e r i o d . N e v e r t h e l e s s , 
i t showed some b e t t e r s i g n s of improvement i n the g e n e r a l 
s t a t e of h e a l t h and r e l a t i v e a m e l i o r a t i o n owing to v o l u n t a r y 
check i n m o r t a l i t y (o r morb id i ty ) s i t u a t i o n s which had 
occur red from t h e s e communicable d i s e a s e s . This means t h a t 
h e a l t h and medica l c u r a t i v e d e l i v e r y system may s t i l l be 
a s s i g n e d wi th the p i o n e e r i n g task of e r a d i c a t i n g some 
communicable d i s e a s e s and many more d e g e n e r a t i v e ones which 
slowly erode the h e a l t h of t h e poor-masses i n d i f f e r e n t 
a r e a s of t he Doab, 
REGIOML DECENNIAL DISTRIBUTION (1951-61) : 
Genera l M o r t a l i t y D i s t r i b u t i o n 
In t h e composite p i c t u r e of t h e r e g i o n a l d i s t r i b u t i o n 
of the m o r t a l i t y from a l l f i v e d i s e a s e s t h e r e was q u i t e 
s c a t t e r e d d i s t r i b u t i o n among f o u r t e e n d i s t r i c t s of t h e Doab. 
The i n t e r d i s t r i c t p o s i t i o n of the d i s t r i b u t i o n shows t h a t 
t h e d i s t r i c t s of t h e c e n t r a l Doab account f o r 42,85 pe r cen t 
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of the major share of mortality from all five diseaaes. 
Also at the same time upper Doab districts show suffering 
of nearly 37.90 per cent, while the lower Doab districts 
show it to about 19,24 per cent in the general population 
across the region. The figures show graded distribution of 
mortality in all combined diseases and other details 
according to quartile range of the study is set-out in 
Table Lxxix. 
Table LXXix 
The D i s t r i b u t i o n of M o r t a l i t y from a l l f i v e Combined 
Diseases i n t h e General P o p u l a t i o n of Ganga-
Yamuna Doab 
(1951-61) 
Measure of Death Inc idences D i s t r i c t s 
egory D i s p e r s i o n I n Absolu te As P e r c e n t a g e 
I'lumbers of To ta l Deaths 
180984-234236 10 .11-13 .09 I ' Ieerut ,Bulandshahr , 
Kanpur, A l i g a r h 
67397-137040 6 . 4 5 - 7.66 Agra, Saharanpur , 
Muzaffarnagar 
90372- 10750 5 . 0 5 - 5.97 FarrukhabadjI Ia inpur i 
A l l ahabad , Etah 
Very Low Below Q„ 66088- 77102 3 . 6 9 - 4.31 Mathura, Ktawah and 
Fa tehpur 
High 
Medium 
Low 
Above Q. 
K - Q^  
N - Q3 
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I t w i l l be seen from Fig. 49 tha t the high 
category of d i s t r i c t s do not show a compact region but 
c o n s t i t u t e two components of a region; of which the f i r s t 
i s spread over Meerut, Bulandshahr alongwith Aligarh d i s t r i c t s 
of upper-cent ra l Doab, and the o ther component l i e s in 
Kanpur d i s t r i c t of lower Doab, S imi la r ly , the d i s t r i b u t i o n 
of morta l i ty in medium category d i s t r i c t s show two cons t i tuen t s 
of a region: the f i r s t component i s spread over the d i s t r i c t s 
of Saharanpur and Muzaffarnagar of upper Doab, and the second 
area l i e s in Agra d i s t r i c t of c en t r a l Doab. In the above 
d i s t r i b u t i o n a l pa t t e rn i t w i l l be seen that the share of the 
losses in l i f e was of the order of 43.65 per cent (781057 
persons) in high category d i s t r i c t s and tha t in medium range 
of the d i s t r i c t s i t has accounted for 22,15 per cent (39^362 
persons) in the study of general populat ion mor ta l i ty 
s i t u a t i o n . 
This study in the low qua r t i l e range of d i s t r i b u t i o n 
shows two d i s t i n c t cons t i tuen t s of a morta l i ty region: the 
f i r s t , cons i s t s of the d i s t r i c t s of Etah, Mainpuri and 
Parrukhabad i n cen t ra l Doab; and the second l i e s in Allahabad 
d i s t r i c t of the lower Doab. The share of mor ta l i ty incidence 
for the above category d i s t r i c t s was 21,98 per cent (393278 
persons) in the low q u a r t i l e range. This study fur ther shows 
tha t in the very low range of d i s t r i b u t i o n d i s t r i c t s show 
three widely sca t te red pockets of mor ta l i ty in the Mathura 
and Btawah d i s t r i c t s of the cen t r a l Doab and Fatehpur d i s t r i c t 
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of the lower Doab. In the above mentioned d i s t r i b u t i o n 
the very low quar t i l e range d i s t r i c t s , the share of the 
mor ta l i ty was to the leve l of 12.22 per cent (218672 persons) 
across the region. 
By clubbing of high and medium category d i s t r i c t s 
during 1951-61 shows whole upper Doab alongwith Aligarh and 
Agra d i s t r i c t s of cen t ra l Doab as suffer ing badly from a l l 
f ive combined causes of mor ta l i ty . If the high h i t and the 
medium h i t d i s t r i c t s are taken together , they then make a 
compact region of high r e l a t i v e morta l i ty spreads from 
Saharanpur to Aligarh, while Agra and Kanpur d i s t r i c t s may 
appear as i so la ted pockets of high concentrat ion of these 
d iseases whereby losses in l i f e was 48.02 per cent. But 
speaking in the r e l a t i v e sense, i t may be seen that the major 
p a r t s of cen t r a l and two-thirds of lower Doab show the share 
of morta l i ty of nearly 25.08 and 9.11 per cent r e spec t ive ly . 
I t eventual ly means tha t the above mentioned pa r t s of the 
Doab escaped major a t t acks and enjoyed ra the r r e l a t i v e 
amel iorat ion from a l l type of these d i seases . 
Rural/Urban Mortal i ty Di s t r ibu t ion 
A wide d i spa r i ty in morta l i ty f igures from five 
combined diseases between rura l and urban populat ion has 
existed during the s ix th decade. In f a c t , t h i s combined 
mor ta l i ty appears highly s t r i k i n g with sharp dif ference in 
the propor t ional shares between 79.71 per cent by ru ra l and 
20.29 per cent by urban areas of d i s t r i b u t i o n a l p a t t e r n . 
However, t he s tudy i n r u r a l p o p u l a t i o n sho-ws t h a t t h e d i s t r i c t s 
of c e n t r a l Doab got a sha re of nea r ly 35.7 p e r c e n t , wh i l e the 
d i s t r i c t s of t h e upper Doab accounted f o r 31,94 p e r cen t and 
lower Doab d i s t r i c t s were n e a r l y 12.07 p e r cen t i n t o t a l share 
of m o r t a l i t y . S i m i l a r l y , t h i s s tudy i n u rban a s p e c t s of the 
p o p u l a t i o n shows t h a t the lower and c e n t r a l Doab d i s t r i c t s 
have emerged with equal sha re of abou t 7.17 and 7.16 p e r cent 
r e s p e c t i v e l y and upper Doab was to t h e l e v e l of 5.96 p e r cent 
i n the combined m o r t a l i t y f i g u r e s . F i g . 49 shows the graded 
d i s t r i b u t i o n of m o r t a l i t y i n the r u r a l and u rban p o p u l a t i o n 
and t h e s t a t i s t i c a l d e t a i l s a r e g iven i n the Tables Lxxx 
and LXXXI. 
Tab le LXXX 
The D i s t r i b u t i o n of M o r t a l i t y from a l l Combined Diseases 
i n the Rural P o p u l a t i o n of Ganga-Yamuna Doab 
by D i s t r i c t s 
(1951-61) 
Category 
Death Inc idences Measure of 
D i s p e r s i o n ^ ^ Abso lu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
Kedium 
Low 
Very Low 
Above Q 
M - Q^  
M - Q3 
Below Q. 
110856-203749 
90452- 96980 
76183- 88056 
58783- 64588 
6 .19-11 .38 Meerut jBulandshahr , 
A l i g a r h , Muzaffarnagar 
5 . 0 6 - 5.42 Par rukhabad, Mainpur i , 
Saha ranpur 
4 . 2 6 - 4 .92 Agra ,E tah ,A l l ahabad , 
Kanpur 
3 . 2 8 - 3.61 Etawah, Fa t ehpur , 
Mathura 
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Table LXXXI 
The D i s t r i b u t i o n of M o r t a l i t y from a l l Combined Diseases 
t h e t h e Urban P o p u l a t i o n of Ganga-Yamuna 
Doab by D i s t r i c t s 
(1951-61) 
Category 
Death Inc idences Measure of 
D i s p e r s i o n j ^ Absolu te As P e r c e n t a g e 
Numbers of To ta l Deaths 
D i s t r i c t s 
High 
Medixm 
Low 
Very Low 
Above Q^  42430-104986 
M - Q 1 
K - Q, 
Below Q, 
19232- 30487 
10894-18319 
3171- 9770 
2.37-5.87 
1.07-1.70 
0.61-1.02 
0.18-0.55 
Kanpur»Agra,Saharanpur 
Meerut, Aligarh,Buland-
shahr, Allahabad 
Mathura, Etah, 
Muzaffarnagar, Etawah 
Farrukhabad jMainpuri, 
Fatehpur 
These grades apparantly show the d i s s i m i l a r i t y 
between ru ra l and urban populat ion from a l l f ive d iseases 
during the s ix th decade. The incidence of high category shows 
tha t the d i s t r i c t s of Muzaffarnagar, Meerut, Bulandshahr 
alongwith Aligarh in upper -cen t ra l Doab made one compact region 
of high mor ta l i ty . In the meditun category of d i s t r i b u t i o n 
there ex i s t two cons t i tuen ts of a region: the f i r s t i s located 
i n Saharanpur of upper Doab and the o ther cons i s t s of the 
d i s t r i c t s Mainpuri and Farrukhabad in cen t r a l Doab. The 
mor ta l i ty share in high prone d i s t r i c t s i s nearly 44.69 
per cent and in the medium category of d i s t r i c t s the proport ional 
share in ru ra l populat ion is about 19.45 per cent across the 
Doab. 
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In con t ras t to the above s i t u a t i o n , the high 
category d i s t r i c t s in urban populat ion show highly sca t t e red 
d i s t r i b u t i o n in Saharanpur of upper Doab, in Agra of cen t ra l 
Doab and in Kanpur of lower Doab, But the medium category 
of the region i s composed of d i s t i n c t a r e a s , the one comprises 
the d i s t r i c t s of Keerut, Bulandshahr alongwith Aligarh in 
upper -cent ra l Doab and the second l i e s widely apa r t i n 
Allahabad d i s t r i c t of lower Doab, The ca lcu la ted share of 
mor ta l i ty i n highly prone d i s t r i c t s coiaes-to nearly 54.09 
per cent while in medium category of d i s t r i b u t i o n percentage 
f igure i s about 25.74 per cent according to t o t a l urban 
number of deaths. 
The comparative pos i t i on shows tha t r u r a l populat ion 
did not enjoy much freedom from the severe mor ta l i ty which 
occurred from a l l d iseases in cen t ra l Doab d i s t r i c t s but a t 
the same time urban mor ta l i ty shows l e s s frequent a t t acks 
in the same d i s t r i c t s . The morta l i ty d i s t r i b u t i o n of low 
category incidence in ru ra l populat ion shows th ree widely 
loca ted a r e a s : the f i r s t comprises the d i s t r i c t s of Agra and 
Etah in cen t r a l Doab, while the second e x i s t s in Kanpur and 
the th i rd in Allahabad d i s t r i c t s and both belong to lower 
Doab. The share of f ive diseases i n the d i s t r i b u t i o n a l 
p a t t e r n of low category d i s t r i c t s accounted for 22.29 per cent 
of the ru ra l populat ion. But a t the same t ime, the very low 
incidence d i s t r i c t s show sca t te red d i s t r i b u t i o n in Mathura, 
Etawah of cen t ra l Doab and Fatehpur in towerDoab. This study 
of f ive diseases by very low category of d i s t r i b u t i o n has a 
share of 13.06 per cent in the t o t a l r u r a l populat ion. 
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Further t h i s study in urban populat ion shows tha t 
the low grade and very low grades in t h e i r i n t e r - d i s t r i c t 
p a t t e r n of d i s t r i b u t i o n are not uniform across the Doab. 
The low category of d i s t r i c t s show widely sca t te red 
d i s t r i b u t i o n in three d i s t i n c t areas which spread up f i r s t l y , 
i n Muzaffarnagar of upper Doab, secondly in Mathura and litah 
d i s t r i c t s and t h i r d l y Etawah d i s t r i c t a l l of them belong to 
cen t r a l Doab, The very low incidence areas show two d i s t i n c t 
components of a region: the f i r s t comprises the d i s t r i c t s 
Mainpuri and Parrukhabad in cen t ra l Doab and Fatehpur in the 
lower Doab, The respec t ive share of mor ta l i ty in the 
d i s t r i c t s of low category was 15,39 per cent and the low range 
incidence d i s t r i c t s show nearly 4.77 per cent i n the t o t a l 
urban populat ion study, 
fiEGIOML DECENNIAL DISTRIBUTION (1961-71): 
General Mortal i ty D i s t r i bu t i on 
The general mor ta l i ty from a l l combined disease came 
down to nearly 1,222,561 persons during the decade 1961-71. 
With the elapse of f i f t een years period a f t e r independence 
t h i s drop in mor ta l i ty was 566,808 over the leve l of s i x th 
decade (1951-61), which works out to nearly 46.36 per cent 
a t present l e v e l . Though th i s o v e r a l l phenomenal reduct ion 
among a l l d iseases ehows some signs of improvement i n publ ic 
heal th s i t u a t i o n s yet genera l ly the highly prone-areas do not 
show s u b s t a n t i a l break through in the mor ta l i ty among 
d i f f e r en t d i s t r i c t s of the Doab. 
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The ava i l ab le s t a t i s t i c s show r e l a t i v e l y much 
d e t e r i o i f a t i o n in hea l th condit ions over the d i s t r i c t s of 
cen t r a l Doah, which suffered t o t a l l o s s in l i f e to the tune 
of 44.01 per cent . The upper Doab d i s t r i c t s come next, 
with 36.09 per cent i n t o t a l loss of l i f e and the d i s t r i c t s 
of lower Doab suffered only 19.89 per cent among a l l f ive 
d i seases . P ig ,50 shows the d i s t r i b u t i o n of a l l four 
grades across the Doab and o ther relevant d e t a i l s are given 
in Table LXXXII . 
Table Lxxxii 
The Dis t r ibu t ion of Mortal i ty from a l l Five Combined 
Diseases in Total Populat ion of Ganga-Yamuna Doab 
(1961-71) 
na+ao-«-mr Measure of Death Inc idences 
^.axegory D i s p e r s i o n D i s t r i c t s 
I n Absolu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
High Above Q. 118684-148722 9 .70-12 .16 Meerut ,Kanpur, 
Bulandshahr , A l i g a r h 
Medium M - Q. 75464- 96851 6 . 1 7 - 7 .92 Agra, Saharanpur , 
Muzaffarnagar 
Low M - Q- 66668- 71052 5 . 4 5 - 5 . 8 1 E tah , Etawah, 
Pa r rukhabad ,Mainpur i , 
A l l ahabad 
Very Low Below Q, 43744- 44977 3 .58 - 3.68 Mathura, Fa tehpur 
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Figure 50 shows tha t high incidence d i s t r i c t s 
i n t h e i r d i s t r i b u t i o n a l pa t t e rn make two d i s t i n c t 
cons t i tuen t s of a highly pron-region of which: the f i r s t 
component spreads over Meerut, Bulandshahr alongwith Aligarh 
of upper -cent ra l Doab, and the o ther e x i s t s in Kanpur 
d i s t r i c t of lower Doab, The propor t ional share of the 
mor ta l i ty in high category d i s t r i c t s was nearly 42.68 per cent, 
Also medium incidence d i s t r i c t s are showing two d i s t i n c t 
cons t i t uen t s of a vulnerable region: the one spreads over 
Saharanpur and Muzaffarnagar d i s t r i c t s of upper Doab and 
the o the r l i e s in Agra of cen t ra l Doab, In the above 
mentioned d i s t r i b u t i o n a l p a t t e r n notable share of morta l i ty 
was nearly 21,90 per cent across the Doab, 
The d i s t r i b u t i o n of mor ta l i ty in low range d i s t r i c t s 
shows two d i s t i n c t cons t i tuen t s of r e l a t i v e l y l e s s prone 
region: the f i r s t spreads over Etah, Mainpuri, Etawah and 
Parrukhabad d i s t r i c t s of c en t r a l Doab and the o ther component 
l i e s in Allahabad d i s t r i c t of lower Doab. The propor t ional 
share of morta l i ty in low category d i s t r i c t s accounts for 
28,16 per cent across the Doab, In the study of very low 
category of d i s t r i b u t i o n l i e two widely apar t d i s t r i c t s of 
Mathura in cen t ra l Doab and Fatehpur i n lower Doab which a re 
r e l a t i v e l y free a reas , and there mor ta l i ty do not exceed more 
than 7.26 per cent i n overa l l regional context of Doab. 
In a broader perspect ive of the overa l l s i t u a t i o n 
i t appears tha t high and medium incidence d i s t r i c t s make a 
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continuous bel t of re la t ively high incidence area. This 
belt runs from Saharanpur to Aligarh and covers the ent ire 
section of upper and pa r t i a l area of central Doab upto 
Aligarh d i s t r i c t . This highly prone-belt had registered 
the mortality to an order of 45.8 per cent in the ent i re 
Doab. But in re la t ive terms two-third of central and lower 
Doab escaped severe mortality which comes nearly 26,38 
per cent and 9.03 per cent respectively. 
Kural/Urban Mortality Distribution 
The dis t r ibut ional pattern of mortality from a l l 
five combined diseases are much more conspicuous in the 
rural population than may be seen over different d i s t r i c t s 
of the Doab in urban population. As a consequence of wide 
regional disparity in the i n t e r d i s t r i c t pat tern of dis t r ibut ion, 
the rural casual i t ies reach the level of 970,366 persons 
(79.37 per cent) but as against th i s , urban deaths have 
amounted to 252,195 persons (20.63 per cent) among a l l 
fourteen d i s t r i c t s of the Doab. In comperative sense the 
combined casual i t ies in both rural and urban population shows 
marginal difference over the level of previous decade, even 
despite s t r ik ing differences in numbers over these two areas. 
Inspite of dissimilar i ty in the regional pattern 
of the dis t r ibut ion of mortali ty, a l l combined diseases show 
major deteriorat ion of public health in the d i s t r i c t s of 
central Doab which suffered losses in l i f e to the tune of 
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35.55 per cent of the rural population. The mortality 
incidence in the upper Doab d i s t r i c t s was nearly 29.79 per cent 
while lower Doab d i s t r i c t s accounted for t4.03 per cent in the 
rural casua l i t ies . For the urban sectors i t s mortality 
d is t r ibut ion to the same diseases show nearly 8,47 per cent 
in the d i s t r i c t s of central Doab, while 6.29 per cent in the 
d i s t r i c t s of upper Doab and lower Doab d i s t r i c t s accounted 
for 5.86 per cent with regard to to ta l deaths, Fig-vre 5(! shows 
depicted grades in i t s quarti le range of dis t r ibut ion among 
fourteen d i s t r i c t s of the Doab and the s t a t i s t i c a l de ta i l s 
are given in the following Tables LXXXili and Lxxxiv. 
Table LXXXIIJ 
The D i s t r i b u t i o n of M o r t a l i t y from a l l F ive Di seases 
i n Rural P o p u l a t i o n of Ganga-Yamuna Doab by 
D i s t r i c t s 
(1961-71) 
no+«^^.,™. Measure of Category p i g p e r s i o n Death Inc idences 
I n Absolu te As P e r c e n t a g e 
JfAimbers o f Total Deaths 
D i s t r i c t s 
High Above Q^  85385-120314 
Medium M - Q^  63658- 72670 
Low M - Qj 50302- 58797 
Very Low Below Q- 35336- 35817 
6,98-9.84 
5.21-5.94 
4.11-4.81 
Meerut, Bulandshahr, 
Aligarh, Kanpur 
Saharanpur, Agra, 
Muzaffarnagar 
Btah, Mainpuri, 
Parrukhabad, Etawah, 
Allahabad 
2.89-2.93 Fatehpur, Kathura 
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Table LXXXIV 
The D i s t r i b u t i o n of M o r t a l i t y from a l l F ive Disease i n 
Urban P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1961-71) 
Category Measure of Dispersion 
Death Incidences 
Districts 
I n Absolute 
Numbers 
As P e r c e n t a g e 
of Tota l Deaths 
High 
Medium 
Low 
Very Low 
Above Q^  25846-47380 
M - Q 1 
M - Q, 
Below Q, 
15616-20404 
10491-14865 
7927- 9641 
2.32-3.88 
1.31-1.67 
0 . 8 6 - 1 . 2 2 
0 .65 -0 .79 
Kanpur ,Meerut , Agra 
A l i g a r h , S a h a r a n p u r , 
Bulandshahr ,Al lahabad 
Etawah,Etah ,Farrukhabad 
Muzaffarnagar 
Mathura, Mainpur i , 
Patehpur 
F i g . 5 0 shows the d i s s i m i l a r i t y of m o r t a l i t y from 
a l l f i v e d i s e a s e s i n both r u r a l and urban p o p u l a t i o n s of the 
Doab. In t h e d i s t r i b u t i o n a l p a t t e r n of r u r a l m o r t a l i t y , the 
h igh ca t egory d i s t r i c t s show two d i s t i n c t c o n s t i t u e n t s of a 
v u l n e r a b l e r e g i o n : of which, t h e f i r s t s p r e a d s over t h e 
d i s t r i c t s of Meerut , Bulandshahr a longwi th A l i g a r h i n u p p e r -
c e n t r a l Doab, and t h e second l i e s i n Kanpur d i s t r i c t of lower 
Doab. The medium i n c i d e n c e d i s t r i c t s i n t h e i r d i s t r i b u t i o n a l 
p a t t e r n show two d i s t i n c t c o n s t i t u e n t s of r e l a t i v e l y l e s s 
p rone r e g i o n . The f i r s t component c o n s i s t s of t h e d i s t r i c t s 
of Saharanpur and Muzaffarnagar of upper Doab and t h e o t h e r 
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l i e s in Agra d i s t r i c t of central Doab. In the above noted 
dis t r ibut ional pat tern , proportional share of deaths in 
high category was 41.92 per cent and medium categoiy of 
d i s t r i c t s was 21.87 per cent in the rural population. 
The dis t r ibut ional pat tern in urban population 
shows highly scattered areas of high incidence in Meerut 
of upper Doab, Agra d i s t r i c t in central Doab and Kanpur of 
lower Doab. The medium incidence d i s t r i c t s in such dis t r ibut ion 
shows three scattered pockets, of which f i r s t l i e s in 
Saharanpur and the second in Bulandshahr d i s t r i c t of upper 
Doab and the third exists in Aligarh d i s t r i c t of central Doab. 
The high category of d i s t r i c t s share mortality to the tune 
of 40.50 per cent and the medium incidence areas accounts for 
29.68 per cent in the t o t a l urban deaths. 
The dis t r ibut ional pattern of rura l population in 
low category of incidence provides two d is t inc t constituents 
of a less vulnerable region, which comprise the d i s t r i c t s of 
Etah, Itoinpurl, Farrukhabad and Etawah in a compact block in 
central Doab, while the second region is widely apart in 
Allahabad d i s t r i c t over the southern t ip of lower Doab. The 
mortality share in low category d i s t r i c t s i s nearly 28.88 
per cent of the to ta l rural population. Similarly, the veiy 
low categoiy of d i s t r i c t s f a l l in two widely apart areas 
lying in Mathura of central Doab and Patehpur d i s t r i c t of 
lower Doab. The share of mortality in these areas was nearly 
7.33 per cent for the rura l population. 
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This study in the i n t e r d i s t r i c t p a t t e r n of low and 
very low q u a r t i l e ranges shows qui te sca t t e red d i s t r i b u t i o n 
in urban populat ion of the Doab, The urban mor ta l i ty from 
a l l combined d iseases by low category shows two d i s t i n c t 
areas of l e s s vulnerable region. Muzaffarnagar d i s t r i c t of 
upper Doab forms one component of low region while another 
p a r t comprises the d i s t r i c t s Etah, Farrukhabad and Etawah of 
cen t ra l Doab for urban populat ion. The propor t ional share 
of morta l i ty in low category of d i s t r i c t s was recorded nearly 
28.88 per cen t . The urban populat ion i n the very low q u a r t i l e 
range of d i s t r i b u t i o n appears i n three widely sca t t e r ed 
pockets ; the f i r s t l i e s in Mathura d i s t r i c t , while the second 
p a r t l i e s in Mainpuri d i s t r i c t of cen t r a l Doab and the th i rd 
d i s t r i c t , Fatehpur, belongs to lower Doab. In urban areas 
the very low incidence d i s t r i c t s show nearly 10.53 per cent 
for q u a r t i l e range of d i s t r i b u t i o n . 
REGIOML DECENNIAL DISTRIBUTION (1971-81): 
General Morta l i ty Dis t r ibu t ion 
In t h i s study the t o t a l mor ta l i ty from a l l f ive 
combined disease came down to a t o t a l 417241 c a s u a l i t i e s 
during the decade 1971-81. By t h i s t ime, the drop in a l l 
d i seases was of the order of 1372132 which works out to nearly 
32.88 per cent over the base l e v e l of s i x t h decade. This 
apparent ly shows t h a t the p resen t l e v e l of hea l th has gained 
much recovery over the e a r l i e r l eve l of hea l th condit ions 
which prevai led in the Doab. However, these communicable 
diseases i n the fourteen d i s t r i c t s of Doab have not shown 
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much a m e l i o r a t i o n and consequen t ly the l o s s e s i n the l i f e 
even today amounts t o abou t 86.4 p e r c e n t (560537) p e r s o n s 
from t h e m o r t a l i t y cause of m a l a r i a and t u b e r c u l o s i s a l o n e . 
Again i t did not show good s i g n s of h e a l t h a t p r e s e n t l e v e l 
of improvement which a r e induced d i r e c t l y o r i n d i r e c t l y 
a c r o s s t h e Doab, 
None the l e s s , t he s u b s t a n t i a l r e d u c t i o n i n m o r t a l i t y 
from a l l f i v e d i s e a s e s g ive s a g e n e r a l p i c t u r e of some 
improvement p a r t i c u l a r l y i n few d i s t r i c t s of c e n t r a l and 
lower Doab a t the l e v e l of p r e s e n t decade . The d i s t r i c t s of 
c e n t r a l Doab show 39 .28 p e r cent s h a r e of m o r t a l i t y , whereas 
upper Doab d i s t r i c t s had 37.66 p e r cen t and the d i s t r i c t s 
i n lower Doab had about 23.06 p e r c e n t from t h e a l l f i v e 
combined d i s e a s e s i n t h e r e g i o n . P i g . 51 shows the q u a r t i l e 
range of d i s t r i b u t i o n i n d i f f e r e n t d i s t r i c t s o f the Doab and 
t h e s t a t i s t i c a l d e t a i l s a r e g iven i n the fo l l owing Table LXXX/. 
Tab le Lxxxv 
The D i s t r i b u t i o n of M o r t a l i t y from a l l F ive Diseases 
i n Tota l P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
Gate TV Measure of Death Inc idences 
goiy D i s p e r s i o n I n Absolu te As P e r c e n t a g e 
Numbers of To t a l Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Above Q^  41060-67672 
M - Q 
M - Q , 
1 23057-28946 
15904-20745 
Veiy Low Below Q_ 9743.12634 
9.84-16.21 
5 , 5 3 - 6.94 
3 . 8 1 - 4 .97 
2.33- 3.03 
Eanpur ,Mee ru t ,A l iga rk , 
Mu z a f f a r n a g a r , 
Saharanpur 
Agra, Etawah 
Bulandshahr , E tah , 
Mathura , Al lahabad 
Pa tehpur , Mainpur i , 
Farrukhabad 
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Fig. 51 shows that unlike two previous decades, 
the d is t r ibut ional pattern of high quar t i le range in the 
present decade show some sh i f t in the status of upper Doab 
d i s t r i c t s . The study further shows that the high incidence 
d i s t r i c t s spread over three main vulnerable areas: the f i r s t 
comprises the d i s t r i c t s Saharanpur, Muzaffarilagar and Meerut 
of upper Doab; while the second l i e s in Aligarh d i s t r i c t of 
central Doab and the third component l i e s widely apart in 
Kanpur d i s t r i c t of lower Doab. In the d is t r ibut ional pat tern 
of medium quart i le range there are only two d i s t r i c t s namely, 
Agra and Etawah, The proportional share of mortality in 
high category d i s t r i c t s was nearly 61,19 per cent but in 
medium range of dis t r ibut ion i t amounted to about 13.02 per cent 
The low category of d i s t r i c t s show three scattered 
constituents of a less vulnerable region: the f i r s t appears 
in Bulandshahr of upper Doab, the second component comprises 
the d i s t r i c t s Mathura and Etah of central Doab and the third 
l i e s wide apart in Allahabad d i s t r i c t belonging to lower Doab. 
In the dis t r ibut ional pattern of very low quart i le range 
d i s t r i c t s show two constituents of a re la t ively free or less 
vulnerable region. The f i r s t part of th is region consists 
of the d i s t r i c t s of Mainpuri and Farrukhabad of central Doab 
and the other component l i e s in Fatehpur d i s t r i c t of lower 
Doab. 3o i t will be seen that the share of mortality in low 
mortality region was nearly 17.82 per cent and over i t s very 
low quart i le d is t r ibut ion has accounted for only 7.97 per cent 
in to ta l general population of the region. 
3ir± 
Rural/Urban Mortal i ty D i s t r i bu t i on 
The study of mor ta l i ty d i s t r i b u t i o n from a l l f ive 
diseases in the ru ra l and urban populat ion of t he Doab showed 
nearly 289287 persons (69.35 per cent) and 127954 persons 
(30,67 per cent) among t o t a l deaths during 1971-81. In the 
previous decennial p a t t e r n both ru ra l and urban populations 
showed r e l a t i v e l y l e s s vulnerable pockets in upper Doab but 
i n the decade 1971-81, subs t an t i a l area shif ted to highly 
prone d i s t r i c t s . But a t the same time i t a lso appears tha t 
few d i s t r i c t s of cen t ra l and lower Doab emerge as r e l a t i v e l y 
incidence free areas in the Doab. 
However, the d i s t r i b u t i o n of r u r a l populat ion shows 
a share of morta l i ty of about 26.99 p©r cent over the d i s t r i c t s 
of c e n t r a l Doab, while the d i s t r i c t s of upper Doab were nearly 
26.58 per cent and the share of lower Doab d i s t r i c t s was 15.76 
per cent in the t o t a l deaths of the reg ion . Meanwhile, urban 
populat ion shows a contr ibutory share of mor ta l i ty to about 
12.28 per cent in cen t ra l Doab d i s t r i c t s , while in upper Doab 
d i s t r i c t s i t accounts for 11.09 per cent and in the d i s t r i c t s 
of lower Doab 7.30 per cent of mor t a l i t y . Fig.ur > 51 shows 
the q u a r t i l e range of d i s t r i b u t i o n in a l l fourteen d i s t r i c t s 
of the Doab and other s t a t i s t i c a l d e t a i l s are given in the 
following TablesLXXXvi and LXXXVIT. 
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Table LXXXVT 
The D i s t r i b u t i o n of M o r t a l i t y from a l l Five Di seases i n 
Rural P o p u l a t i o n of Ganga-Yamuna Doab by D i s t r i c t s 
(1971-81) 
Category Measure of D i s p e r s i o n 
Death Inc idences 
I n Abso lu te As P e r c e n t a g e 
Numbers of Tota l Deaths 
D i s t r i c t s 
High 
Medium 
Low 
Above Q 1 
M - Q 
M - Q, 
1 
Very Low Below Q, 
29365-45925 7 .04-11 .00 
15701-20375 
8719-14287 
3 . 7 6 - 4 .88 
2 . 0 9 - 3.42 
6592- 7404 1.58- 1.77 
Kanpur ,Meeru t ,Al iga rh , 
Muzaffarnagar , 
Saharanpur 
Agra, Etawah 
Bulandshahr , Ktah, 
Mathura, Al lahabad , 
F a t e h p u r 
Mainpur i , Farrukhabad 
Table Lxxxvi i 
The D i s t r i b u t i o n of M o r t a l i t y from a l l Five Diseases 
i n Urban P o p u l a t i o n of Ganga-Yamuna Doab by t h e D i s t r i c t s 
( 1971-81) 
Category Measure of Dispersion 
Death Incidences D i s t r i c t s 
I n Absolu te As P e r c e n t a g e 
Numbers o f Tota l Deaths 
High 
Medium 
Low 
Above Q. 11695-21747 2 .83-5 .21 M 
M - Q 
M - Q, 
1 
Very Low Below Q, 
7357- 8571 1.76-2.05 
4798- 6458 1.15-1.55 
3151-3915 0 .76-0 .94 
Kanpur,Meerut , A l i g a r h , 
Mu z a f f a r n a g a r , 
Saha ranpu r 
Agra, Etawah 
Bulandshahr , E t a h , 
Mathura , Al lahabad 
Fa tehpur , Mainpur i , 
Farrukhabad 
Figure ''A shows dis t r ibut ional pat tern of mortality 
from a l l combined diseases in both rural and urban population 
and there is much resemblance across different d i s t r i c t s of 
the Doab, The dis t r ibut ion of high category of d i s t r i c t s in 
rural population shows three dis t inct components of a 
vulnerable region, of which the d i s t r i c t s Saharanpur, 
Muzaffarnagar and Meerut of upper Doab made one compact region, 
while Aligarh d i s t r i c t of central Doab and the Kanpur d i s t r i c t 
of lower Doab f e l l in the second and third constituent 
respectively. The high category of d i s t r i c t s in rural 
d is t r ibut ion show 61,25 per cent of the losses in l i f e across 
the Doab, The d i s t r i c t s of medium quart i le range in rural 
population show two d i s t inc t areas which l i e apart in* Agra 
and Etawah d i s t r i c t s of central Doab, The contribution of the 
share in these two d i s t r i c t s i s nearly 12,96 per cent. 
The urban mortality in the i n t e rd i s t r i c t pat tern of 
high quar t i le range shows the d i s t r i c t s Saharanpur, Muzaffarnagar 
Meerut of upper Doab in one block, Aligarh of central Doab and 
Kaupur d i s t r i c t of lower Doab from two blocks respectively. The 
medium category d i s t r i c t s of Agra and Etawah of central Doab 
had the same pattern in urban population. The proportional 
contribution to mortality in both areas was about 61.08 
per cent and 13,15 per cent respectively of the deaths in urban 
population. 
The low category of d i s t r i c t s in the dis t r ibut ional 
pat tern of both rural and urban population show highly scattered 
areas in the entire Doab. Both rural and urban population 
in the lov quart i le incidence areas show peripheral zone 
around Aligarh d i s t r i c t and comprises the d i s t r i c t s Bulandshahr 
alongwith Mathura and Etah in upper central Doab in one block 
while the d i s t r i c t s Patehpur and Allahabad of lower Doab in 
the rural population and Allal^bad d i s t r i c t in urban population. 
They const i tute less vulnerable region across the Doab. In 
the above mentioned dis t r ibut ion the share of mortality from 
a l l five diseases to the low category d i s t r i c t s of rural 
population was 20.95 per cent, and in the urban dis t r ibut ional 
pat tern i t was nearly 17.54 per cent. 
The very low incidence d i s t r i c t s in the dis t r ibut ional 
pat tern of the rural population show one compact block which 
enjoyed much re l ief from various disease and was spread over 
Mainpuri and Parrukhabad d i s t r i c t s of central Doab. The share 
of mortality in rural population was nearly 4.84 per cent in 
above mentioned areas. The dis t r ibut ional pattern in urban 
population to the very low quart i le range shows two less 
vulnerable areas: the f i r s t comprises Mainpuri and Parrukhabad 
d i s t r i c t s of central Doab while the other component exists in 
Patehpur d i s t r i c t of lower Doab and hence both areas account 
for 8.24 per cent in urban to ta l deaths. 
CHAPTER IX 
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CHAPTER IX 
FACTOR ANALYSIS 
:^ 95 
The preceding regional study has provided only a 
general reflection in perspective of spatial temporal 
causation of various diseases in the overall framework 
of the Doab. In previous chapters a proper identifica-
tion of chronically high prone-and less prone-districts 
has made it possible to understand various characteristic 
features which are avialable between interdistrict position 
and intercensal levels of their redistriJ>ution. So in this 
chapter an attempt has been made to examine the relative 
importance of different factors in social and geographical 
environment responsible for creating spatial and temporal 
variations in the incidence and distribution of five commu-
nicable diseases in Ganga-Yamuna Doab, 
Factor analysis has been employed to determine the 
coefficient of the index which shows least variability 
among the indices. Factor analysis helps in assessing the 
role of various indicators in the social and environmental 
development of a population. In the present study it was 
hypothesized that a set of seventeen variables (social and 
environmental) may influence incidence of each of the five 
diseases (as dependents) for creating situations of sickness 
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and mortality state at present level for analysis. So all 
the twenty two(22) variables, for instance seventeen social 
and environmental (independent) variable with disease and 
mortality (dependent variable) were collapsed into each 
other and were rotated further to form precise and new 
variables for mortality distribution on separate set of 
diseases. This has also enabled to get separate set of 
results for all fourteen districts of the Doab in order 
to highlight particular situation of the study which are 
found in phenomenon and causation of diseases in peculiar 
geographical settings. The primary set of the 'indepen-
dent* and 'dependent' variables referred to and considered 
in this study is given in the table 
Table LXXXVIII 
Variables* of Social and Environmental Factors 
Affecting Development of Five Communicable 
Diseases taken in Factor Analysis 
Variable Definition 
A. Independent 
X^ Rainfall 
Xj Mean maximiom temperatures 
Mo Mean minimum temperatures 
X^ Standard nutrition units (SNU) 
Xc Male/Female ratio of the population 
Xg Rural/Urban ratio of the population 
contd... 
* Note : Rotated factor matrix was employed on both 
'independent' and 'dependent* set of variables 
listed above for factor analysis. 
39 V 
X^ Dependency burden (ratio) of the population 
Xg Literacy ratio of the population 
XQ Juvenile age groups(0-14) in the population 
X^Q Working age groups(15-40) in the population 
X. - Senile age groups(41 and above) in the 
population 
X^ 2 Ethinic hindu population 
X^ ^  Ethinic muslim population 
X. . Ethinic christian population 
X.^ Ethinic Sikh and other population groups 
ID 
X.^ Available number of beds in hospitals lo 
X.- Number of available hospitals 
B. Dependent 
X^ Q Cholera disease 
X,Q Smallpox disease 
X-Q Malaria disease 
X-^ Dysentry and diarrhea disease 
X22 Tuberculosis disease 
1. CHOLERA 
FACTOR ANALYSIS IN ^40RTALITY CAUSES 
The present inquiry into the probable incidence and 
distribution of cholera mortality among Doab's fourteen 
districts have been put into spatio-temporal perspective 
to seek causal relationship on the original (17 indepen-
dent + 1 dependent) variables undertaken for this study. 
For explanatory analysis of cholera in the available result 
at least six factors were obtained among all districts of 
the region. All these factors may be identified with diff-
erent six-eigen values as greater than one. Taking for 
granted the high loading in the identification process/ the 
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factor analysis can proceed to fit new dimensions through 
the variable space. The interpretation of these factors 
seems quite significant since they show complex causal 
relationship with the observable phenomenon in the dete-
-Tioration of health. Though real limitations posed in 
actual causation of sickness and death instances over parti-
cular geographical locations often hinder the understanding 
of the actual position of the phenomenon of sickness and 
deaths/ yet in the present perspective human memory will be 
recalled for factor analysis. So despite many difficulties 
an evaluation of the causative factors involved in the inci-
dence and distribution of five communicable diseases to be 
determined and some common characteristics will be discussed 
forth with according to the correlation coefficients availa-
ble details by six phases set out in table LXXXIX and Fig.52. 
Factor-I ; The cholera study in the first factor has 
emerged with only Muzaffarnagar district which shows nearly 
0.54744 per cent for the depeiident. . variable X.g (cholera 
disease) in overall perspective. For highlighting and expla-
ining overall conditions Muzaffarnagar shows nearly 40.103 
per cent total variance for cholera analysis. The result of 
this factor may closely be identified with the "Stress of 
Social Well being" and poor development of healths in the 
populations. However, the nature of the factor is fairly 
defined by very high positive loadings in eight variables 
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and one negative independent variable to be percieved for 
cholera occurrence. 
The result shows that cholera was positively active 
in Muzaffarnagar district (0.54744) of the upper Doab. It 
will be seen from tableLXXXIX that nutrition^. (SNU) with 
a moderate positive loading (0.69479) emerges as an impor-
tant factor of cholera incidence. Its high correlation 
provides sufficient reason to say that the deterioration 
in the nutritional quality of food is very likely to aug-
ment both the incidenca and fatality of cholera disease, 
whereby it seems possible that some improvement in these 
levels of nutrition may also effectively ward off the 
disease even in the vulnerable areas. Similarly the depen-
dency burden by X^ variable (0.98421) provides strong corre-
lation with cholera mortality. It seems to indicate gradual 
deterioration in the standard and quality of living as also 
resulting slow derangement of health, sickness and death 
incidences. The literacy level as identified by X^ variable 
(0.96038) shows strong relationship with cholera mortality. 
The percentage available in the literacy seems to suggest 
that ignorance and economic implications involved duly by 
the educational status, so these populations may have affec-
ted the incidence and distribution of cholera at this level. 
4CG 
The demographic process as related with guvenile and 
senile aqe groups in the variables „ (0.95225) and ^ (0.96501) 
show strong correlation with cholera mortality cases; while 
the negative loading in „ working ages (-0.95985) with its 
inverse correlation, seems to reveal prevailing immunity 
in the population which often checked progressive growth of 
cholera. It seems probable that better working conditions, 
as motivated by the economic conditions of such population 
groups, largely protect them from onward cholera mortality 
incidence. It is possible that guvenile groups which are 
generally known as tender school ages, with much of their 
susceptibility to disease could have been exposed to major 
attack by the prevailing chronicity of cholera epidemics. 
Likewise, the senile segments of population which commonly 
and biologically are involved in aging process and gradual 
detetTPioration of health which very often leads to sic>cness 
and it also brings deaths, can be attributed as the main 
causes. The socio-cultural characteristics as are available 
by the X.. ethinic christian community shows positive 
state (0.85252) which explains strong correlation with the 
cholera mortality. For unknown reasons this particular group 
of population shows great association with the frequent 
visitation and recurrent cholera epidemics. 
The vulnerable population which were suffering from 
cholera morbidity seems to have been affected by the positive 
4CV 
failures of ^ bed facilities (0.95082) and non-accessibility 
to the -- hospitals (0.97713) in the above noted study. The 
^16 
scarcity of beds and the paucity of medical preventive and 
curative delivery system could largely be held responsible 
for the rising tolls of cholera mortality. Thus, it will be 
seen that regional inequalities which existed at the district 
and community level may invariably be held responsible for 
widespread cholera incidence. 
Factor-II : From view point of the socio-ethinic and 
medical status of the population the second factor is also 
significant for cholera analysis. In this study the rotated 
factor matrix shows three districts, of which Etawah (0.58587) 
Fatehpur (0.69514) explain positive state and Allahabad 
(-0.57278) shows negative one for cholera ^ dependent vari-
"^ 18 
able in overall perspective. The available result aH these 
districts for this study has yielded a total average varia-
nce of about 10.29 per cent in Etawah, while in Fatehpur and 
Allahabad it was 8.06 per cent and 8.86 per cent respectively. 
Apparently, cholera shows widespread incidence and 
distribution in many districts of the Doab, where socio-
economic levels of inqualities may be seen notable factors 
for the causation of this disease. The demographic state of 
the population as defined by dependency burden., in Allahabad 
^7 
4C8 
district (0.86457) explains the economic strains of life and 
so in its course poor-heatth development eventually depen-
dency ratio has affected many people and shows strong corre-
lation with cholera mortality at this level of study. The 
obvious conditions associated with socio-religious levels 
of life seems to have affected the course and development 
of cholera mortality in the region. It appears that variable 
^ Hindu ethinic pooulation (0.94] 2"^ , n . , ..•••.•'.> n ' c ^her 
-12 ' -1^ 
ethinic groups (0.74734) having strong positive loadings 
show high correlation with cholera mortality. As against 
this variable,, represents Muslim ethinic population 
Xi3 ^ ^ ^ 
(-0.94546) by negative state, indicates that this community 
is inversely related with cholera and remained relatively 
free from cholera morbidity. It will be seen that Allahabad 
has been associated with the bathing of Kumbh (or Ardh Kumbh) 
which takes place every twelve or six years and leads to 
large number of people gathering for performing bath in this 
area. These pilgrims come from all over India and are likely 
to import infection which often intensifies contagion in 
vulnerable segments of the population and often create epidemic 
havocs. 
The lack of medical protective and curative delivery 
system also played influencial role and in some was respon-
sible for aggravating the situations in cholera mortality. 
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It appears that in Fatehpur district where bed facilities 
in the hospitals with positive loading (0.79513) shows strong 
correlation with high rates of mortality. This mpans the scar-
city of beds or poor facility available in the hospitals has 
intrinsically affected vulnerable sections of the population at 
spatio temporal perspective in tiis study. 
Thus, it is quite apparant that regional economic and 
social inequalities which existed in intricately complex form 
for creating poor health with lowered resistence at district-
wise community level could be held responsible for widespread 
cholera epidemics in second factor analysis. 
Factor III : The third factor in its rotated factor matrix 
has emerged with five districts, of which Meerut (0.42414), 
Mathura (0.92235) , Mainpuri (0.50203), Farrukhabad (0.54648) 
appear to show positive loading and Agra (-0.91496) districts 
provides negative state in dependent variable^ (cholera) fofr 
•^ 18 
overall study. The explanatory endowments which are available 
in Meerut accounts for 9.18 per cent of the total variance 
while in Mathura 10.1b per cent, Mainpuri 4.11 per cent, i;'arru-
khabad 3.79 and Agra 3.41 percent , wheeas the average total in 
these districts works to be 10.14 per cent in spatio-temporal 
perspective of cholera analysis. However, the available nature 
of the loading shows positive influence of rainfall and with 
negative effect of social environment in this entire study. 
41U 
The weather and climate seems to have played a very-
significant role in the spread of cholera virulence and so 
side by side rainfall (0.59829) and high tenperature condi-
tions also favour its natural growth at different levels. 
The secondary loading shows that the ethinic population of 
Christian ethinic groups in Agra district (0.98171) in 
its positive state shows strongly significant relationship 
with mortality from cholera disease. On the contrary the 
ethinic populations of the Sikh and others which are show-
^15 
ing inverse relationship with cholera mortality, seems to 
indicate better prevailing state of immunity that checked 
further growth of cholera. Moreover, the medical curative 
delivery facility which the variable^ represents number of 
•^16 
beds in h o s p i t a l s (-0.79638) with i t s i n v e r s e r e l a t i o n s h i p 
shows t h a t t h i s f a c t o r was not r e s p o n s i b l e in i n c r e a s i n g the 
h igh t o l l s of m o r t a l i t y . 
Thus, t h e n a t u r e of load ings as a r e r e f l e c t e d in s o c i o -
envi ronmenta l i n d i c a t o r s seems t o sugges t m u l t i p l e causa l 
r e l a t i o n s h i p s between t h e s e s e t of f a c t o r s and t h e feequent 
d i s e a s e v i r u l e n c e due ly by which t h e promotion of c h o l e r a 
m o r t a l i t y took p l a c e in s p a t i o - t e m p o r a l p e r s p e c t i v e . 
Fac to r IV : The o v e r a l l s tudy in the f o u r t h - f a c t o r has 
y i e l d e d t h r e e d i s t r i c t s , of which Saharanpur (0.65927) and 
41 
Meerut (0.78883) explain positive state for cholera, while 
Kanpur shows negative loading (-0.68209) in the dependent 
variable (cholera) at this level. The explanatory attri-
^18 
butes in all three districts works to be 4,57 per cent, 
but separately it accounts for 6.348 per cent in Saharanpur 
with a total variance, while in Meerut 3.551 per cent and 
Kanpur 3.808 per cent in spatio-temporal perspective of the 
cholera analysis. 
Table LXXXIX shows that in Kanpur district ^ high 
^2 
temperature (0.66003) was apparantly favourable to the on 
ward promotion of cholera virulence, while in Sal^aranpur 
the situation of „ low temperatures (-0.78425) with its 
A3 
due inverse r e l a t i onsh ip sh ws subdued conditions of the 
cholera virulence a t spatio-temporal pe rspec t ive . However, 
i t appears that some prevai l ing s t a t e of poor hea l ths as 
b a s i c a l l y favoured by the environmantal forces has s i g n i -
f i can t ly aided to the geographical condit ions of hea l th and 
disease on spatio-temporal perspec t ive across the Doab. 
Factor Y : The f i f th factor belongs to environmental 
s t r e s s . The ro ta ted fac tor matrix in t h i s study has yielded 
on ly Bulandshahr d i s t r i c t with p o s i t i v e s t a t e (0.33521) in the 
dependent var iab le „ cholera but in the composite r e s u l t 
^18 
of the region Doab it is nearly (0.6591) for describing 
disease and the phenomenon of sickness or mortality at this 
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level. The explanatory attributes of the total average varia-
nce accounted for 6.3 57 per cent and 1.5444 per cent for each 
of the areas. 
This study shows that often high rainfall may retatd 
the progress of frequent virulence and curtail the chances 
of the incidence rate of cholera disease. Significantly it 
aonears that the coefficient ^ in Bulandshahr (-0.99594) indi-
cates inverse relationship with cholera mortality which may 
suggest subdued presence of the virulence in some areas. But 
the high prevailing temperatures by „ coefficient in the 
same area (0.91107) apparantly shows strong correlation with 
the prevailing state of mortality and persistent presence of 
the cholera virulence at spatio-temporal levels in the Doab. 
By an overall assessment position/ however, this factor study 
may presumably be called "climatic and environmental stress" 
in the promotional aspect of cholera mortality for overall 
regional perspective of the Doab. 
Factor VI : Under sixth factor study two districts namely, 
Aligarh with negative percentage (-0.96009) and Etah(0.83581) 
appeared with positive loading in the dependent variable „ 
^18 
for cholera analysis. The explanatory attributes which are 
available by the total variance was nearly order of 4.173 per 
cent in Aligarh and to about 4,761 per cent in Etah at spatio 
temporal perspective in the Doab. 
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Since this factor analysis does not provide apparent 
causal relationship between different correlation coefficient 
and the acute prevailing virulence, so presumably this geo-
medical study may be levelled as "inherent geogenic tress" 
of the natural forces in the promotion of cholera mortality. 
2. SMALLPOX 
FACTOR ANALYSIS IN MORTALITY CAUSZS 
In smallpox disease study the factor structure of the 
socio-environmental indicators have yielded "six factors" 
through rotated factor matrix in all fourteen districts of 
the Doab. The each available set of these factor in the 
result have obtained different explanatory attributes by the 
districtwise break-ups for the possible investigation of the 
phenomenon of disease and sickness through different corre-
lation coefficient loading, which are given in this table XC. 
Factor I : The first factor result is highly significant 
from view point of sociological behaviour in health conditions 
and survival status of different populations of the region. 
This study has emerged with a moderate loading in Etawah 
district (0.52542) for the dependent variable^ (smallpox) 
and also the available explanatory attributes accounts for 
57.153 per cent with a total average variance in a single 
district. In this there are nearly thirteen correlation coeffi-
cient which express nearly 13.72 per cent of the eigen value 
for smallpox analysis,(Fig,53). 
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From social and demographic point of view the corre-
lation coefficients which sh^w strong inverse relationship 
with mortality are represented by SNU^ male/female ratio, 
X4 X5 
„ rural/urban populat ion r a t i o , „ dependency r a t i o „ l i t e r -
Xg X7 Ag 
acy r a t i o and „ juveni le population groups for t h i s study in 
the spatio-temporal pe r spec t ive . Further i t i s seen t h a t „ 
•^ 10 
working segments of the population (0.73249) and ethinic 
Hindu population (0.95945) having positive loading show strong-
ly significant relationship with smallpox. The available 
positive nature of these loadings show poor economic situa-
tions of the work-force, are also variously related to high 
vulnerability of the ethinic community at some points of this 
study. The ethinic segments of population as are related with 
hiah negative loadings in the coefficients Muslims „ 
^13 ^14 
Christians and ^ Sikh and other groups hereby show inverse 
-^ 15 
relationship with smallpox mortality. Also it indicates that 
all these socio-religious groups of population were greatly 
immune to smallpox disease and better protective conditions 
of "thei* health may have prevented further morbidity state at 
this level. 
As smallpox is highly infections disease and patients 
in hours of affliction with the disease are kept isolated 
and so any mistake which may aggravate sickness or ambulatory 
state can also increase the fatality of smallpox at any time. 
4;: 2 
Today the recent medical aids in the hospitals are more likely-
conditions which prevent many lives from these fatal diseases. 
So it aopears that the existing number o£„ bed facilities 
(-0.89103) and^ number of available hospitals (-0.91416) 
^17 
as are showing inverse relationship with smallpox,whereby 
may have controlled ailments and chekced further casual ities 
at spatio-temporal perspective of the first factor analysis. 
Thus, the available characteristics jji different 
variables are showing multiple causal relationship between 
counplex social or pathogenic factors and geogenic factor of 
smallpox for promotion of sic>cness and mortality at spatio-
temporal perspective to this study. 
Factor II : The rotated factor matrix for the smallpox 
mortality study in second-factor has emerged with only Allaha-
bad district with negative loading (-0.80204) for the depen-
dent variable .^ x smallpox. The explanatory attributes are 
(Xjg; 
significant from economic and cultural behaviour for the state 
of health affairs and prevailing ailments from this disease 
and so the available total variance accounts for 8.861 per 
cent for this study. 
An examination of different variable loadings explains 
the fact that high dependency bsrden and particular religio-
cultural at;titudes of some populations show strong correlation 
with the mortality from smallpox. This means that depen-
^7 
dency burden of population (0.86457) with its strong economic 
4:; 3 
strains has significantly afi-ected smallpox and whereby also 
intensified the casuality situations. The ehinic composition 
and the particular way of living in the ethinic group of ^ 
-^ 12 
Hindus (0.94123) and in the „ Sikh and others (0.74734) 
seems to teflect high vulnerability and lowered resistence, so 
as a result they explain significantly strong correlation 
with the phenomenal mortality from the smallpox disease in 
overall context of this analysis. Hence it appears that the 
economic stress as coupled with the cultural taboos and 
religious dogma may have aided to the frdquent outbreaks of 
smallpox disease in perspective of second factor smallpox 
mortality analysis. 
Factor III t In third factor study the available result 
for smallpox mortality shows six districts whereby the depen-
dent variable,„ v smallpox in Muaaffarnagar (0.76490) of 
^^19^ 
upper Doab, Etah (0.88624), Mainpuri (0.91526), Farrukhabad 
(0.78556) of Central Doab and Fatehpur (0.78568) of lower 
Doab show positive loading while in Agra (-0.61237) it reveal 
nagative value for overall analysis. The explanatory attri-
butes which are separately available in Muzaffarnagar accounts 
for 7,233 per cent of the total variance, while Agra credited 
3.408 per cent, Etah 5.852 per cent, Mainpuri 4.107 per cent , 
Farrukhabad 3.79 5 per cent and Fatehpur 8.073 per cent at 
spatio-temporal perspective for smallpox study. 
In third factor a close examination in the environmental 
loading shows that rainfall with moderate and high loadings 
^1 
in Parrukhabad (0.59829) and Fatehpur (0.71216) show signi-
ficant high relationship between persistant virulence and 
prevailing stfete of mortality in spatio-temporal perspective. 
Also the„ low temperature with moderate loading in Etah 
district (0.60017) show significant relationship with the 
growth of smallpox and prevailing incidence from it. 
The secondary loading from nutritional point of view 
of the population^ SNU in Bulandshahr (0.8757S) shows strong 
correlation with smallpox incidence and mortality. This 
suggests that nutrition/ with a strong positive state emer-
ges a significant influencing factor in causing smallpox.Its 
strong positive correlation provides some reason to conclude 
that the 4*feerioration in the nutritional levels of food 
quality is very liekly to enhance both the incidence and 
fatality of smallpox in highly poor and vulnerable sections of 
the populations across the Doab. The regional disparity 
which is often seen in rural -urban populations also affect 
the spheres of human activity and health situations. In 
Muzaffarnagar district the negative percentage for „ variable 
^6 
with its inverse correlation from smallpox mortality suggests 
better immunity conditions which often prevented onward 
incidence and high fatality of this disease in spatio-tempo-
ral perspective. 
Thus, the available characteristics in third-factor 
analysis provide sufficient reason to conclusively assign 
this study as "nutritional and environmental stress" for 
poor heathh and promotional aspect of smallpox mortality in 
the regional context of the Doab. 
Factor IV t In regard to fourth factor study at least 
four districts can be identified in respect to smallpox mor-
tality. The result shows that in Meerut (0,80606) of upper Doab, 
Aligarh (0,62332) of Central Doab emerged with positive 
loading^ while Bulandshahr (-0,78464) of upper Doab and Kanpur 
(-0.74544) of lower Doab revealed negative state in overall 
explanatory aspect for the dependent variable/^ vsmallpox. 
The overall explanatory endowments for the mortality analysis 
in each separate districts was of the order of 3.551 per 
cent in total variance, while Bulandshahr credited nearly 
4.033 per cent, Aligarh 6.785 per cent and Kanpur 3.808 per 
cent/ whereby their combind average variance works to be 
4.544 per cent in fourth factor. Preferably this factor study 
may be presumed as "environmental and natural stress" for the 
promotion of smallpox mortality. 
An examination of the coefficient positive loadings 
mainly reveal the fact that climatic stress through the rain-
fall and mean minimum range of temperatures which show their 
presence ^^ ^ in Aligarh (0.75815) and,^ . in Bulandshahr 
1 3 
(0.70287) districts have greatly influenced the promotion of 
the virulence and increased the frequency of the disease.The 
available high negative loading of ^ mean maximum tenperatures 
^2 
(-0.66003) in Kanpur district reveals rather inverse associati-
ons which possibly suggest dormant phase of smallpox disease 
4. - .--t 
in spatio-temporal perspective. 
Thus in overall assessment position the fourth factor 
reflects significant characteristics which may be lebelled 
as the influence of the "weather and climatic melieu" to 
the promotion of smallpox in frequent epidemic form. 
Factor V : In fifth factor mortality analysis the 
rotated factor matrix shows a single district of Saharanpur 
in respect to dependent variable ,y N smallpox. This study 
in spatio-temporal perspective of Saharanpur gives a total 
variance of about 4.819 per cent for explaining causal 
relationship for smallpox mortality. 
Initially it seems possible that the existing regional 
disparity at some level and inequality in health situation 
alongwith the persisting situation from the "inherent natural 
forces" can be regarded to the progressive growth and pheno-
menal distribution of smallpox in epidemic form. 
Factor VI : In sixth factor study available result 
has yielded only Mathura district with positive loading in 
the dependent variable,., x smallpox (0,78245) in its over 
all perspedtive. The explanatory endowments at this level 
is noted nearly 4.688 per cent of the total variance for 
showing causal relationships in smallpox mortality conditions. 
4:: 7 
The frequent virulence of smallpox in Mathura district 
shows some definite association with weather and climate, and 
apparantly so tha,„ x rainfall having positive loading there 
(0.86444) is a contributory factor to the continued occurrence 
of small and its progressive virulence in often epidemic form. 
As this factor apparantly does not show multiple causal 
relationship between susceptable populations and the pheno-
menon of prevailing mortality, hence it may be presumed as 
"rainfall and climatic stress" for the promotion of smallpox 
disease in sx^ atio temporal context of the Doab. 
3. MALARIA 
FACTOR ANALYSIS IN MORTALITY CAUSES 
In malarl4. study the present rotated factor matrix on the 
primary eighteea variables (i.e. 17 independent plus 1 depen-
dent) yielded an aggregate average of 90.13 per cent total in 
overall regional context of the Doab. As a result there exists 
separate set of total average variance in three category of 
factors among all fourteen districts of the Doab for malaria 
analysis.Statistically the available nature and characteristics 
in different correlation coefficient seems to provide various 
kind of explanatory capacity by the three primary sets of malaria 
factor analysis. Thus, in overall complex situations of this 
study, the available result under the first factor category 
shows ten districts while in second factor it reveals merely 
three districts and the third factor provides only one district 
in overall regional context of the Doab, 
Factor I : As mentioned above, the first factor malaria 
study has emerged with ten districts so as to fairly inves-
tigate different type of causal relationships between multi-
ple independent indicators and disease dependent variable at 
spatio-temporal perspective in the Doab. However, in all 
these ten districts the explanatory attributes works out to 
be nearly 49.013 per cent and also in a separate composite 
Doabs result it gives a total variance of about 18.184 per 
cent for malaria study. 
Besides the above mentioned, first factor analysis 
shows that there are different separate total average varia-
nce of which in district Saharanpur accounts for 44.881 per 
cent, while Muzaffarnagar 40.034 per cent, Meerut 30,098 
per cent/ Bulandshahr 41.828 per cent , Aligarh 56.102 per 
cent, Agra 39.277 per cent, Etah 37.567 per cent, Mainpuri 
40.737 per aent/ Farrukhabad 61.254 per cent and Allahabad 
credited nearly 54,009 per cent of the total variance in 
the entire study. 
Moreover, for malaria disease analysis the available 
loadings in the ^ dependent variable (malaria) has given 
•^ 20 
positive percentage in Meerut to about (0.90782) in upper 
Doab while the districts of Aligarh (0.70712), Agra(0.61102) 
in Central Doab and Allahabad district (0.79387) per cent 
of the lower Doab at the spatio-temporal perspective of this 
4:: 9 
study. In rest of the six districts which comprise Saharanpur 
(-0.90062), Muzaffarnagar (-0.93293), Bulandshahr (-0.92261) 
of upper Doab; Etah (-0.93309), Mainpuri (-0.95377) and 
Farrukhabad (-0.84058) of Central Doab in malaria/„ vdepen-
dent variable gives negative explanatory situation on spatio 
temporal levels of the first factor analysis. However, follow-
ing the common characteristics which are Reflected in various 
loadings this factor analysis may be defined as the "infra-
structural stress" in the social-weil being for causing wide-
spread sickness and increased mortality cases in spatio-
temporal context of the Doab, The distributional pattern is 
shown on the Figure 54 and the statistical abstractions 
are ^iven in the table XCI. 
An examination of the various loadings shows that 
suitable environmental conditdons being associated with high 
and low range temperatures in the districts of Aligarh, 
^2 
(0.8352), V (0.8303) per cent and in Meerut ^ (0.61222) are X3 X3 
significantly showing strong correlation with the frequent 
presence of malaria virus and unchekced prevailing state of 
vulnerability in spatio-temporal perspective. 
From sociological point of view, the nutritional status 
as represented by availability of SNU show both positive and 
inverse causal relationship in almost seven districts. It 
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44u 
appears that deficient food supply in Saharanpur (0.93993), 
Muzaffarnagar (0.69479), Etah (0.79776) and Mainpuri(0.84195) 
districts of upper Central Doab by highly significant ourre-
lation with malaria has influenced mortality situation more 
acutely. But the SNU position in Aligarh, Agra and Allahabad 
districts having inverse correlation with mortality, so they 
also suggest that better food supply has often checked onward 
growth of malaria disease. This means that the nutritional 
status of the different segments of population seems to 
indicate nutritional deficiency owing to poor food-supply in 
only four districts while rest other three districts owing 
to better available contents of food do not show direct 
correlation with the malaria sporadic incidences. Thus the 
detesri,oration in the quality of food is likely to augment 
both frequency of incidence and the fatality of malaria, 
whereas inversely with some improvement in the level of 
nutrition may effectively ward off even in suscepteble 
pockets of the disease. 
The sex composition of the population in different 
districts of this study seems to reflect lowered resistence 
and high susceptibility of various community groups to the 
malaria casualities at this level of study. Possibly some 
intrinsic factors invariably seen through various charac-
teristics of the population in Bulandshahr (0.84504), Etah 
(0.96236), Mainpuri (0.94486) and Farrukhabad(0.89457) 
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districts shows positive correlation with malaria incidence 
and its distributional pattern. However, the inverse state 
of the ,^ \ same variable in the districts of Saharanpur, 
Aligarh, Agra and Allahabad show relatively better state 
of health and it so signifies high protective capacity at 
this level by effectively warding off even in susceptible 
parts of malaria. Similarly change in the pattern of life 
which are connected with rural or urban modes of living 
also commonly reflect different available amenities in each 
sectors of both populations and bear out some salient charac-
teristics through their social well-beings. It is often seen 
that the aspects of preventive and curative medical delivery 
system is r|»ore effective and easily available in the urban 
areas than those in rural counterparts. Probably some avai-
lable characteristics in rural/urban population by the ^ 
variable positive loading in Mainpuri district (0.9437)shows 
strong correlation with malaria mortality, whereas in the 
predominantly urbanized districts of Meerut, Agra and 
Allahabad it shows inverse correlation with malaria casuali-
ties. It possibly means that more susceptible conditions of 
the populations in poor-rhealth can augment widespread malaria 
incidence and vice versa show relative freedom from its 
mortality by preventing different class of people in highly 
urbanized areas of the Doab. 
Likewise, the economically strained segments of the 
population often develop family tensions and mental anxiety 
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between bread winning and non bread winning classes of 
people which commonly leads to derangement in the health 
conditions and create other troubles in the society. In 
this study the variable^ assigned to dependency ratio 
X7 
with its positive loading in Saharanpur (0.93953)/J4uza-
ffarnagar (0.98421), Bulandshahr (0.98092) of upper Doab, 
Etah (0.96609) and Farrukhabad (0.93255) of Central Doab 
indicates strong correlation with malaria mortality condi-
tions. As against this, the inverse situation of dependency 
ratio in Meerut, Aligarh, and Agra districts with predomi-
nantly urban population here signifies that this factor has 
prevented onward growth of malaria at this level of study. 
This initially meant that peasant populations in rurally 
predominant districts are generally more susceptible to 
this disease, whereas in major urban parts of the Doab such 
populations emerged as relatively protected groups from 
malaria mortality. 
Generally, the impact of different population in the 
literacy level define manyfold effects in the life, health 
and spheres of humattactivity. So it is possible that the 
^8 
variable having positive loadings in Saharanpur (0.93013), 
Muzaffarnagar (0,96038), Bulandshahr (0.95753) of upper Doab, 
Mainpuri (0.93583) and Farrukhabad (0.89897) of Central 
Doab which are suggesting correlation with malaria disease 
also influenced distributional pattern of mortality at this 
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level. At the sametime, the inverse relationship of educa-
tional level with malaria mortality in Meerut, Aligarh and 
Allahabad hereby signify better conditions for checking 
malaria at this level. The available situations seems to 
reveal the fact that peasant populations in predominantly 
naral districts were more affected groups, rather than those 
in highly urbanized districts where due to better educd,tion or 
stfedkus facility people enjoyed relative freedom and amelio-r 
ration from malaria casualities. 
Commonly the different age groups constitute the basic 
structure of the population in different areas, are also 
regarded quite significant both from medico-biological and 
demographic point of view. It appears that tender age popu-
lation as are represented by,, juvenile age group in 
Saharanpur (0.95628), Muzaffarnagar (0.95225), Bulandshahr 
(0.79646) of upper Doab, Mainpuri (0.90615) and Farrukhabad 
(0.91084) in Central Doab, whereby show positive correlation, 
significantly also reflect greater association with t*he state 
of mortality. As against this, the same age groups in Meerut, 
Agra and Allahabad districts with inverse relationship show 
better conditions for preventing onward malaria incidences. 
Probably it reveals that owing to juvenile groups highly 
urbanized districts of the Doab enjoyed relative freedom but 
in rurally predominant district the similar ages were unable 
to prevent mortality from malaria. Moreover, the variable 
^10 
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work-force population related with different livelihood 
classes shows positive loadings in four districts and in 
three districts with negative ones. The positive loadings 
of the working ages in Saharanpur (0.73117), Meerut 
•^ 10 
(0.96023), Aligarh (0.94996) and Agra (0.80397) districts 
of upper-lower Doab shows significant relationship with 
mortality distribution at the present level. But the 
inverse situation of the working ages in Nuzaffarnagar, 
Bulandshahr and Etah districts of upper-Central Doab expla-
ins the fact that these populations in predominantly rural 
areas were innhtwie-and checked malaria morbidity at spatio-
temporal level. Also the senile segments of the popula-
tion in the ^ variable has emerged with positive loadings 
in Saharanpur (0.81912), Muzaffarnagar (0.96501) of Upper 
Doab, Agra (0.99245) and Mainpuri (0.96902) districts of 
Central Doab have revealed strongly significant correlation 
with attending tolls of malaria casuality. But the same study 
group in Bulandshahr and Etah district of upper Central Doab 
show inverse relation;^ ip with the incidence of malaria. 
This initially meant in four mentioned districts senile age 
group was a significant factor which influenced widespread 
mortality, while by the same time in Bulandshahr and Etah 
district the ages were quite immune and have controlled the 
growth of malaria disease. 
Various ethinic compositions of the population and 
their modes of living, traditional thinking, religious 
44^  
dogma superstitions and socio-culturally rooted habits in 
different class groups of the society has much to do with 
the public health at various levels across the Doab. The 
available indication of different correlation coefficients 
by „ „ „ J V which respectively stand for Xi2/ X^3, X^^ and X^^ 
Hindus, Muslims, Christians, Sikh and others appear to show 
significant relationship between them and prevailing state 
of mortality in some districts of. the region. The apparant 
association of the Hindu population with malaria in Meerut 
(0.93410) of upper Doab, Aligarh (0.93231) and Agra (0.97139) 
of Central Doab indicates significant contribution to mor-
tality through these segments of population. But the same 
population shows inverse correlation with malaria morta-
lity in Saharanpur, Mainpuri, and Farrukhabad districts, 
wh±ch means the prevailing state of immunity has checked 
further growth of malaria morbidity. Again the^^ Muslim, 
population with its strong loading in Saharanpur (0.96785) 
and Farrukhabad (0.94944) districts shows significant corre-
lation between them and prevalent mortality conditions. It 
appears that in Aligarh and Agra districts owing to prevail-
ing state of immunity by Muslim ethinic groups have prevented 
onward growth of malaria. The ethinic ^ Christian community 
^14 
which shows positive loadings in Muzaffarnagar (0.85252), 
Bulandshahr (0.95416) of upper Doab and Farrukhabad(0.94174) 
district of Central Doab reveals strong correlation between 
44G 
them and prevailing mortality. The inverse correlation in 
Meerut, Aligarh, Etah and Allahabad districts with malaria 
mortality, may suggest that there prevailing immunity has 
checked morbidity promotion at spatiowtemporal perspective 
in first factor analysis. Further, the Sikh and others 
ethinic communities which show strong relationship with 
malaria casualities in Saharanpur (0.94458), Meerut (0.91929) 
and Farrukhabad (0.90834) of upper Central Doab, may also 
suggest that these populations were highly susceptible to 
malaria disease. It means that the influencing factors of 
the ethinic Sikb population were more operative in Saharanpur, 
Meerut and Farrukhabad whereas in Bulandshahr, Aligarh, 
Agra, Etah and Mainpuri districts shows much immunity of 
these populations which also apparantly checked onward 
progress of malaria disease. 
However, the overall aspects in this investigation 
shows that since in some districts available positive 
correlation gives existing affinity with promotional causes 
of malaria while the negative conditions fortunately signifies 
some possible check on high prevailing incidence from dis^lSQ: 
malaria at one hand and differential effects in rural and 
urban population often more commonly signifies influencing 
role on the rate of malaria mortality on the other hand. It 
is also apoarant when significantly literacy rate ^ of the 
•^8 
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population shows strong correlation, ethinic groups also show 
positive correlation. Thus when the population is more enligh-
tened, the incidence is much less compared to districts 
v<hen population is more illiterate. 
The available medical curative facility by its effective 
delivery system is often found helpful in an ambulatory 
conditions of the patients with life saving devices. It 
pppears that available beds in hospitals with positive 
loading in Saharanpur (0.91657), Muzaffarnagar (0.95082) 
Bulandshahr (0.94432) of upper Doab, Etah (0.78858), Mainpuri 
(0.87060) and Farrukhabad (0.85104) of Central Doab is 
showing strong correlation with malaria mortality. Rather it 
meant that paucity of available number of beds alongwith 
curative medical facility in the aforementioned six districts 
have aggravated mortality situation at spatio-temporal pers-
pective. On the contrary, Meerut, Agra and Allahabad districts 
with predominantly urban population which show inverse corre-
lation with malaria mortality, and so it also suggests that 
better medical availability especially in urban areas has 
often controlled mortality incidences fjrom malaria. 
Again, the paucity in the numbers or the poor avai-
lability of hospitals by^ variable, in some notable districts 
•^ 17 
of the region shows significant relationship with malaria 
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incidence. The meagre distribution of such hospitals in 
Saharanpur (0,58184), Muzaffarnagar (0,97713), Buland-
shahr (0.96831) districts of upper Doab, Farrukhabad 
(0.89494) of Central Doab which show positive state, 
are explaining highly strong correlation with malaria. 
Thus, it appears that poor conditions of the hospitals 
in predominantly rural areas may have increased malaria 
mortality due to some reasons but by the same time, number 
of hospitals in Aligarh and Allahabad districts in predo-
minantly urban populations indicates better situations 
which may have curtailed malaria casualities in overall 
perspective. 
Factor II : The rotated factor matrix by its 
second factor malaria study has yielded in all three d 
districts where total average variance works to be 
13,057 per cent for the disease analysis. The statistical 
inferences for dependent variable ^ malaria shew positive 
-^ 2 0 
loading in Knnpur (0.75187), while in Mathura (-0.93485) 
and Fatehpur (-0.92748) d i s t r i c t s i t reveals some b e t t e r 
assoc ia t ion with mul t ip le factors in overa l l s tudy. 
However, the explanatory a t t r i b u t e s which are ava i l ab le 
in Mathura show near ly 21.42 3 per cent of the t o t a l v a r i a -
nce, while in Kanpur i t accounts for 5,663 per cent and 
Fatehpur 12.085 per cent in spat io temporal perspec t ive 
of malaria a n a l y s i s . Moreover, an examination of var ious 
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correlation coefficient percentages reveals the fact that 
the prevailing state of wulnerability in the hefiSth spheres 
of the population were influenced through mutrition, depen-
dency burden, educational level as well as biological 
factors involved in age and sex composition by the stress 
of wellxbeing in particular social order of the regional 
society. 
From sociological point of view the^ SNU in 
Mathura mutritional status of the population fairly provi-
des highly strong correlation with malaria casualities. 
At the same moment the independent variable „ assigned 
to sex ratio duely possessing particular circumstances by 
its positive loading in Mathura (0.95612) is also sugges-
ting strong correlation with malaria mortality occurrence. 
Similarly the highly manifold type of aspiration involved 
between bread-winning and non-bread winning population in 
the course of socio-cultural life provide occassions by 
different poor health conditions in already stressed and 
strained classes of the society. 3o the dependency ratio.. 
X7 
variable with its positive percentage (0.92 387) in Mathura 
suggests some situations which were operating in the econo-
mic strains of different families. They are also signi-
fying resultant poor health, lowered resistence and increa-
sed fatality of the disease duely by which all frequent 
deaths occurred in these populations. The positive loading 
in „ literacy level of population has also emerged as 4 5 0 
significant factor of malarial deaths in Mathura district 
(0.88479) of Central Doab. Also it means that educational 
status of population has remained potential factor as a 
result there more loss in life occurred from malarial 
causes. In contrast to the above mentioned, the work 
force segments of (X^Q ages 15-40) population with nega-
tive percentage in Mathura district suggests better condi-
tion due to which onward incidence of malaria was duely 
prevented so further losses in life may have declined 
there. This means the potential working capacity associated 
with economic levels of the people has by and large favour-
ed in life favings conditions by preventing malaria deaths 
in spatio temporal perspective of second factor analysis. 
Also at this level of study, the secondary loadings 
in different „ (juvenile age group), in^ . (Hindus) and^ 
Xg X^2 ^15 
(Sikh and others) ethinic community also seems to identify 
close relationship with mortality from malaria in Mathura 
district. The positive loading for correlation coefficient^ 
Sikh and others in Fatehpur (0.69594) also shows strong 
relationship with above type of deaths. It so indicates the 
fact that these particular ethinic groups with much suscep-
tible conditdons and lowered resistence have increased the 
level of killing by malaria disease . 
45i 
Medical precentive and curative delivery facility-
plays highly significant role in preventing many losses in 
life by curtailing deaths in many areas. However, with 
possible situations the variable^. of hospital beds (0,79513) 
•^ 16 
shows stronger positive role in influencing the course 
of mortality incidence in Fatehpur district of lo^ '/er Doab. 
But in Mathura district the same variables is signifying 
inverse correlation which means better facilities have 
prevented ontoward deaths from malaria. 
Factor III : In third factor malaria disease 
analysis the explanatory attributes accounted for 7.647 
by total variance result in Etawah district only. The 
emergence of the dependent variable ^ in 2tawah district 
^2 0 
with negative percentate (-0,80078) shows possibly lower 
capacity of the total geographically located environmental 
factors in describing malarial situations. 
Since the overall study in perspective of third 
factor analysis gives only "untold stress" for the promo-
tion of malaria mortality in sick and vulnerable community 
of this area. However, in overall spatio-temporal perspec-
tive continual presence of malarial mosquito and state of 
vulnerability with poor health situation may be suggested 
as parobable contributory factors in narrowly influencing 
or affecting mortality rate in this regard. 
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DYSEHTERY AND DIARRHEA 
FACTOR ANALYSIS IN MORTALITY CAUSES 
The rotated factor matrix in the available rSsult 
on the primary seventeen 'independent' and plus on 'depen-
dent' variables have yielded 'five factors' for the analysis 
of Dysentery and diarrhea diseases in the regional context 
of the Doab. The available five factor results were arranged 
in respect of both situations of all fourteen districts and 
also in the Doab's combined analysis undertaken in the 
regional context of this study. All notable details which 
primarily explain the causal relationship with different 
states of mortality from bowel diseases may be seen in over 
all structure of variable loadings gives in table XCII, 
Factor I : First factor analysis is highly signi-
ficant from view point of the prevailing state of health 
vulnerability among various population segment through 
different socio-economic variables which influence morta-
lity conditions at spatioxtemporal levels. The rotated 
factor matrix has provided three districts in this overall 
study for dysentery and diarrhea^ dependent variable.Here 
Muzaffarnagar district gives positive persentage (0.73470) for 
showing mortality condition while Saharanpur(-0.685f7) and 
Meerut (-0.75910) districts all in upper Doab are showing 
less apparant explanatory conditions in overall perspective. 
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Also the available result in first factor gives in Saharanpur 
a total variance 44.881 percent, in Muzaffarnagar it accounted 
for 40.034 per cent and in Meerut district 30.098 per cent, 
whereas the worked out average igf 38.338 per cent in overall 
perspective of the bowel disease mortality study,(Fig,55). 
Table XCII incorporates both negative and positive 
loadings for this study which gives also reflection to over-
all spatio-temporal perspective of bowel mortality analysis. 
Now at this level the physical climatic factors associated 
with minimum temperatures (0.61222) in Meerut district 
indicates positive significance, with favourable circum-
stances for the progressive growth and to the persistantly 
continuing virulence of these disease. In the social factors, 
the mutritionalstatusofpopulation was largely responsible 
for the increased mortality in different districts of the 
Doab. These situations significantly report that the nutri-
tional status of the population in Saharanpur (0.93993) 
nd Muzaffarnagar (0.69479) districts suggests strong rela-
tionship with dysentery and diarrhea-incidences. The highly 
positive loadings in the variable^ (dependency ratio) seems 
to report that the districts of Saharanpur (0.93953) and 
Muzaffarnagar (0.98421) in upper Doab show strong correla-
tion with mortality conditions. These conditions suggest 
that economic burdens in various components of the families 
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have paved the way for poor health and related chances of 
increased morbidity as well as froquent mortality in 
spatio-temporal perspective. Manifold effect of the 
educational status of the population on income levels, 
socio economic development progress of life and health 
conditions have much significance for this study. Educa-
tional status y in some segments of population in 
Saharanpur (0.93013) and Muzaffarnagar (0.96038) districts 
influence the mortality conditions much strongly in spatio-
temporal perspective. 
Various age groups which generally constitute 
the whole structure of the population are considered very 
significant from view point of the demographic situations 
as well as medico-biological conditions acertaining the 
State of health in different areas. Hence in this study 
tender ages alongwith pre-school and scho&l going children, 
the work-force ages and senile age groups give also parti-
cular meaning by seeking causal relationship between them 
and particular situations to be seen in mortality contri-
butional pattern of the Doab, The loadings of variable^ 
representing juvenile groups shows positive strong corre-
lation with mortality from dysentery and diarrhea diseases 
in Saharanpur (0.95628) and Muzaffarnagar (0.95225) district, 
nut the same variable suggests protection of health by 
inverse correlation in Meerut district (-0.94144) of upper 
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Doab section. Again similar pattern of distribution shows 
that Y work-force segments of the population with high 
•^ 10 
positive loadings in Saharanpur (0,73117) and Meerut 
(0.9602 3) districts of upper Doab are showing strong 
significant correlation between working population and 
mortality from bowel diseases. At the same time inverse 
loading in Muzaffarnagar district shows better situations 
which duely protected these populations and whereby also 
curtailed ontoward incidence by its very presence. Truely 
the senile segments of the population ^ having positive 
loadings in Saharanpur (0.81912) and Muzaffamagar 
(0.96501) districts of the upper Doab, indicated high 
vulnerability of these population and increased mortality 
from these diseases. Thus, in its overall assessment 
position Saharanpur shows major susceptibility while 
Muzaffarnagar exhibits high susceptibility to malaria 
by all or two age groups but in the meantime Meerut and 
Muzaffamagar districts by their juvenile segments and 
working population checked there further incidence and 
promotion of the disease. 
Religion plays a significant role in the socio-
cultural life of the Indian Community, whereas different 
ethinic groups have also different modes of living and 
often imbide contradictory aptitudes in their cultural life 
which significantly determine the course of health and 
46, 
sickness in them at various points of study. With some 
possible characteristics of ethinic muslim community^ 
shows high positive loadings in Saharanpur (0.96785) and 
Muzaffarnagar (0.94327) districts, iadicated strong 
connection with mortality in particular condition of this 
study. Bv the same time „ the ethinic Hindu community 
in Saharanpur and Muzaffamagar districts have shown 
inverse relationship with such mortality situations. 
But the rest of the ethinic groups in „ Christians and 
•^ 14 
V Sikh and others have shown strong positive correla-
tion with the cases of mortality in Muzaffarnagar (0,85252) 
and Saharanpur (0.94458) per cent respectively. However, 
in the overall assessment it appears that the positive 
connection of the muslim population in Saharanpur and 
Muzaffarnagar and inverse connection with the Hindu popu-
lation in the same districts seems to be related to the 
pattern of diet. The vegeterian diet is more compatible 
with the normal bowel Activity while non-vegetarian diet 
being heavy, lead to quick upsetting of the bowels lead-
ing to dysentery and diarrhea mortality incidences. 
Since rural areas have limited hospitals and the 
people generally do not attend hospitals with clinical 
patients in common cases of dysentery and diarrhea diseases 
and often the people in urban counterparts fail to go in 
well-aquipped hospitals and care unit wards owing to neg-
lect or for other reasons. The positive loading of„ the 
-^ 16 
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number of beds in hospitals indicates strong connection 
with mortality cases in the districts of Saharanpur (0.91657) 
and Muzaffarnagar (0.95082) of upper Doab, However,it. 
suggests the poor medical facility and curative delivery 
system have largely influenced poor patients which 
eventually leeds to many more deaths over these areas. 
Morevoer, at this point of study the available number of 
hospitals 1^ X in Saharanpur (0,98184) and Muzaffarnagar 
(0.97713) districts also indicate positive connections 
with the incidence from dysentery and diarrhea diseases. 
This also probably suggests that available poor facilities 
as encountered with ill equipped and poor medical curative 
delivery system may be seen highly responsible factor 
which involved with principal causes of dysentery and 
diarrhea deaths. 
Thus the overall study which is reflecting the 
prevailing state of vulnerability among various sections 
of the population has influenced mortality through poor-
nutrition, dependency burden, educational status, age 
composition, religio-cultural modes of life and poor 
medical curative delivery condition over spatio-temporal 
perspective of the first factor analysis. 
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Fqctor II : The rotated factor matrix in the study 
of second-factor has yielded nearly 11,325 per cent of 
the total variance for explaining the mortaility situa-
tions. In this factor Kanpur has emerged with positive 
loading (0.76223) in the variable (dysentery and 
•^ 21 
diarrhea) in overall spatio-temporal context of this study. 
The positive loaded percentage of the disease in Kanpur 
of lower Doab seems to indicate that highly unhygienic and 
insanitary condition associated, with poorly controlled 
situations of the open latrine, the frequency of flies 
and poor water supply in major parts of Kanpur district 
could be held responsible in widespread incidence and 
distribution of bowel diseases in spatio-temporal context 
of this study. This factor study by its probable circum-
stances of socially and environmentally rooted causes of 
poor sanitation and poor-hygienic situation have widely 
helped in the spread of mortality in spatio-temporal 
perspective. 
Factor III : The available result in t:hixd. factor 
analysis of dysentery and diarrhea diseases yielded four 
districts for this study, whereby the districts of Aligarh 
(0.90724) Mathura (0.91733) and Farrukhabad (0.70040) 
emerge with positive percentages while Agra district 
(-88388) having overall negative aspect is signifying some 
46G 
weaker response for t h i s study. The overa l l explanatory 
endowments which are ava i lab le in the above mentioned 
a reas , gives a t o t a l variance in d i s t r i c t s of Aligarh 
near ly 8.092 per cent , in Mathura 5.072 per cent , in Agra 
3.409 pe* cent and in Farrukhabad 7.589 Jjer cent but the 
combined worked out average variance accounted for 6.041 
per cent in spatio-temporal perspec t ive of the t h i r d 
fac tor ana lys i s . 
I t wi l l be seen from tab le XCII t ha t the va r i ab le^ 
r a i n f a l l (0,59829) shows moderate r e l a t ionsh ip with the 
d isease in Farrukhabad for the progress ive growth of v i r u -
lence a t d i f fe ren t per iods of t h i s s tudy. I t a lso shows 
tha t „ high temperatures in the p r eva i l i ng environment 
with secondary loading in Farrukhabad (0.72596) suggests 
s t r ong connection with the mor ta l i ty and vi rulence of 
d i s e a s e . Besides environmental inf luences , t h i s study a lso 
f a i r l y reveals some moderate r e l a t i onsh ip s between vu lne r -
able ,„ )age groups of the population and s i t u a t i o n s of 
mor ta l i ty in Aligarh d i s t r i c t (0.5 5082) over spat io-temporal 
l e v e l . Here the remaining three d i s t r i c t s namely ,Mathura, 
Agra and Farrukhabad despi te wide spread mor ta l i ty do not 
show more effect of socia l fac tors on d i s t r i b u t i o n a l p a t t e r n . 
Therefore, the t h i r d fac tor r e s u l t in i t s narrow l i m i t s suggests 
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some correlation between perpetual presence of the disease 
virulence and some susceptible conditions of health which 
caused sporadic incidences in spatio-temporal perspective. 
Factor IV : The fourth factor study has emerged 
with five districts in the explanatory analysis of morta-
lity from dysentery and diarrhea among the districts of 
the Doab. According to this factor analysis, the districts 
of Mainpuri (0.64495) Etawah (0.60693) and Fatehpur(0.99902) 
have yielded positive loadings for bowel diseases (or 
dependent)„ variable whereby Bulandshahr (-0.73533) and 
^21 
Etah (-0.75382) districts,inverasloading signify better 
relative aspect by the explanatory matrix. Further, in this 
factor the explanatory attributes which are fairly available 
for the above mentioned districts intrinsically reveals the 
fact that Bulandshahr district has emerged with 4.03 3 per cent 
total variance, also Etah 6,851 per cent, Mainpuri 5.088 
per cent, Etawah 6.167 per cent and Fatehpur district credi-
ted nearly 4.914 per cent of variance while the combined 
average was worked out nearly 5.411 per cent in this analy-
sis. 
The study further shows that coefficient loadings 
of clihiatic environment related to rainfall, mean maximum 
and mean minimum temperatures invariably show significant 
relationship with dysentery and diarrhea diseases. The 
40 .'~' 00 
available situations indicate that Etah district with 
moderate positive loading in„ rainfall (0.62458) and 
Bulandshahr having moderately high per-centage in 
2 
mean maximum temperatures (0.70287) show position leading 
to the rise and development of the disease. 
In the sociological aspect of this analysis, a 
single variable^, assigned to rural/urban ratio of popu-
^6 
lation in Etah district shows a moderate jLoading (0.79677) 
gives positive and significant relationship with such 
death cases. Inspite of the prevailing virulence and poor 
health situation, the rest three districts of Mainpuri, 
Etawah and Fatehpur do not apparently suggest significant 
causal relationship between social and disease virulence 
promoting factors for this study. But nonertheless entire 
study within its bare limits Ibe called sorae"geographical 
stress" at spatio-temporal perspective for bowel mortality 
exploration causes. 
Factor V : In fifth factor study Allahabad district 
emerged with negative loading by its dependent^ variable 
•^ 21 
(0-93533), which is undertaken for dysentery and diarrhea 
disease analysis. Moreover this entire regional study in 
Allahabad gives explanatory attributes with a total variance 
of about 4.287 per cent but in a separate composite result 
469 
it accounts for 6.1777 per cent in fifth factor analysis. 
Often hidden mysterious forces of the nature become 
the cause of poor health and promotory factors for increa-
sed sickness and mortality incidence, therefore in the 
absence of any variable and with no apparant correlation 
coefficient fifth factor may be regarded an "inherent 
environmental stress" within'the Allahabad distrtctlat spatio-
temporal perspective. 
5. TUBERCULOSIS 
FACTOR ANALYSIS IN MORTALITY CAUSES 
In this study the rotated factor matrix on the 
•independent' and 'dependent* (17+1) variable result have 
yielded in overall 'five-factors' to the regional analysis 
for Tuberculosis mortality. All these five factor resul-
ts were arranged in tabular form which are intending to 
explain particular mortality situation by different distri-
cts as well as in the combined regional plane of the Doab. 
The overall study which is based on all five type of 
factor loadings gives also the details according to the 
corresponding situations available in each rotated factor 
matrix in all the fourteen districts of the Doab as are 
set out in table XCIII . The description and particular 
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explanation of various causative factors which are influen-
cing the pattern of distribution in tuberculosis mortality 
between various cross sections of the society and geographi-
cal setting of the Doab may eventually be observed in each 
type of factor analysis. 
Factor I : The rotated factor matrix in this study 
has provided five districts for tuberculosis analysis. In 
first factor study, the^ dependent variable (tuberculosis) 
shows Muzaffarnagar (0.81768), Agra(0.66186), Mainpuri(0.64033) 
and Kanpur (0,85923) districts with its positive loadings 
whereas , Meerut district (-0.76122) gives negative loading 
in overall perspective of this analysis. However, hereby 
the explanatory attributes which are available in various 
correlation coefficient loadings for shewing the causal 
relationships with tuberculosis have provided nearly 41,91 
per cent by worked out average total variance in above men-
tioned districts. If each districts are considered separately 
it may be seen that Muzaffarnagar accounted for 40.034 per 
cent of the total variance, while Meerut to the order of 
30.098 per cent, Agra 39.277 per cent, Mainpuri 40.737 per 
cent and Kanpur 59,378 per cent of their total variance over 
this factor analysis. 
Table XCIII incorporates climatic situations which 
suggest mean minimum temperatures throughout the year, have 
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provided moderate positive loading (0.61222) and so it also 
indicates that iow temperature was significant in the growth 
of disease virulence in spatio-temporal perspective of this 
study. 
Besides environmental stress, the table 
further shows that dietary state of the population has direct 
bearing with the health of the people at various levels in the 
Doab. It aopears that the variable^ assigned to SNU has yield-
ed positive loadings in the districts of Muzaffarnacar (0.69479) 
and Mainpuri (0.84195) are apparantly showing strong signifi-
cant correlation with the mortality from tuberculosis. But 
the nutritional status with its negative loadings in highly 
urbanized districts of Agra and Kanpur explains better condi-
tions which means better availability of food in both areas 
have largely prevented onward incidence of mortality.Initia-
lly the positive correlation indicates that SNU is an import-
ant factor for the promotion of tuberculosis disease in rurally 
predominent populations of Muzaffarnagar and Mainpuri districts 
whereas nutritional status shows deterrent effect on mortality 
situation in predominantly ^ urbanized Agra and Kanpur areas 
of the Doab. 
Again the table shows that sex-ratio in the 
population of different districts have .emerged as significant 
determinants of mortality from tuberculosis. Apparantly it .; 
GANGA - YAMUNA DOAB 
DISTRIBUTION OF CAUSATIVE FACTORS 
N 
TUBERCULOSIS MORTALITY 
BY ROTATED FACTOR MATRIX) 
(1951-1981 
SCALE 
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appears that the positive loading inxj. (sex ratio) for 
the districts of Mainpuri (0.94486) and Kanpur (0.97582) 
have shown strong correlation with tuberculosis mortality 
but in the meantime the inverse state in Agra district 
signified better situations for preventing and curtailing 
the sickness and disease from its present form. Variable 
loading available by„ rural/urban ratio of population has 
showed strong correlation of mortality in Mainpuri(0.94379) 
while the same population coefficient signifies better 
capacity by adversely affecting tuberculosis mortality in 
highly urbanized districts of Meerut, Agra and Kanpur of 
upper central and lower E)oab. It means that this correla-
tion coefficient factor highly increased mortality cases 
in Mainpuri but the *ame apparantly curtailed tuberculosis 
casuality in the urbanized areas. 
Economically active and non-active population which 
is defined in dependency burden^ seems to indicate conditions 
that largely influence the onset of the disease. The availa-
ble loadings in ^  assigned to dependency ratio of the popula-
tion shows strong relationship with mortaility due to tuber-
culosis in Muzaffarnagar (0.98421) and Mainpuri(0.93255) 
districts of Central Doab. On the contrary the better depen-
dency conditions in Meerut, Agra and Kanpur districts inver-
sely affected and checked the progress of tuberculosis dise-
ase. The strong coefficient percentages in Muzafarnagar and 
Mainpuri districts suggest that as a result of dependency 
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burden in the population is much susceptible to tuberculosis 
but the same coefficient in Meerut, Agra and Kanpur districts 
greatly signifies the condition for the protection of health 
and perhaps this factor played significant role inchecking 
the onset of disease. Also it appears that the variable 
loadings in„ educational status of the population with the 
positive situation in Muzaffarnagar (0.96038) and Mainpuri 
(0.93588) districts explain highly significant correlation 
with tuberculosis over this level of study. Again the educa-
tional level of the population in Meerut and Kanpur districts 
with highly inverse correlation shows possibly deterrant effect 
on health situation and by preventing more deaths especially 
in urbanized parts of the Doab. 
A close examination of the loadings shows that the^ 
juvenile segments of the population have stood as signifi-
cant determinants of mortality from tuberculosis in Muzaffar-
nagar (0.95225) and Mainpuri (0.90615) districts of upper 
lower Doab, The same coefficient signifying highly inverse 
correlation with such mortality conditions in Meerut, Agra 
and Kanpur district which suggests better chances by curbing 
the spread of disease. It also appears that ^ work-force 
^10 
segments of population in Meerut (0.96023), Agra (0.80397) 
and Kanpur (0,94928) urbanized districts showed strong signi-
ficant relationship with incidence from tuberculosis but in 
48 
Muzaffarnagar which has predominant rural population by 
its inverse correlation shows chances of preventing such 
deaths. The senile age group of the population as repre-
sented by V variable with positive loadings in Muza-
ffarnagar (0.96501), Agra (0.99245) and Mainpuri(0.96902) 
districts of upper -Central Doab shows significant corre-
lation with the distribution of mortality from tuberculo-
sis. The overall situation being identified in study of 
each group of population sufficiently show that juvenile 
and senile groups of populatix)n in Muzaffarnagar, Mainpuri 
with predominant rural population shows significant corre-
lation with tuberculosis. It also appears that industri-
ally developed districts of Meerut, Agra and Kanpur having 
more busy life, there work force segments are more prone 
to morality as a result of hazardous occupation, but by 
the juvenile segments of population the three districts 
remained free from tuberculosis. Moreover, it appears that 
non-working population was much affected group in rural 
area and that the working population was affected more 
probably due to fast life and by major aetivityof the 
populations in the big cities. 
From sociological and demographic point of view 
of various ethinic composition and traditional rnodes of 
living of population, their way of thinking, superstitions 
socio-culturally rooted taboos and habits in different 
o 
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communities has truely much to do with health situations 
for various parts of Doab also. Perhaps different ethinic 
correlation coefficients also characterize some conditions 
in overall perspective and so the^ assigned to Hindu 
ethinic segments of population having high positive load-
ings in the districts of Agra(0.97139) and Kanpur(0.90455) 
have showed close relationship to tuberculosis disease. 
This means the Hindu ethinic groups are more susceptible 
to Tuberculosis in aforesaid districts/ whereas possibly 
due to better cultural habits„ Muslim population is 
showing fairly deterrant effect to the prevention of sick-
ness and onward casual ities at spatio-temporal levels in 
Meerut, Agra, Kanpur industrially developed districts of 
the Doab. Also the positive loadings in^ ethinic Chri-
•^ 14 
stian community shows significant correlation with tuber-
culosis mortality in Muzaffarnagar (0,85252)/ Agra 
(0,98171) and Mainpuri (0.99274) districts of upper-
Central Doab, whereas in Kanpur of lower Doab inverse 
situation signifies better state for pacifying disease 
whereby also preventing more deaths. 
The preventive and curative medical delivery 
system plays an important role in the particular treat-
ment of patients which are common sufferes from tuber-
culosis disease. As the frequency and chronicity of 
48' 
tuberculosis ailments are well-known therefore it is 
quite probable that the paucity of the/^ \ number of 
beds having positive percentage in rurally predominant 
areas of Muzaffarnagar (0.95082) and Mainpuri (0.87060) 
indicates significant correlation with tuberculosis 
mortality. The same variable in predominantly urban 
population of Meen.Tt, Agra and Kanpur districts with inv-
erse situation suggest to be the protective factors for 
preventing onward casualities at spatio-temporal perspec-
tive. Likewise, the number of hospitals represented by„ 
variable also show significant correlation with tuber-
culosis mortality in Muzaffarnagar district (0.97713) and 
g^SfciO. > inverse correlation in Kanpur districts possibly 
suggest better clinical facilities which in turn prevented 
more deaths from the same disease. However, on the basis 
of available characteristics in different correlation 
coefficients and the causal relationship perceived between 
susceptible poor health groups of population and prevail-
ing virulence of tuberculosis present factor analysis may 
be called stress of the well-being (regional-infrastruc-
tural stress) to be progressive frequency and areal dis-
tribution of mortality across the Doab. 
Factor II : In second factor, the rotated factor 
matrix provides four districts for the dependent., variable 
^22 
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(tuberculosis) whereby Etawah (0.89567) Fatehpur districts 
revealed positive state while Farrxikhabad (-0,74206) and 
Allahabad (-0.56044) gives negative state in overall pers-
pective of this disease study. Moreover the available result 
in the explanatory aspect of correlation coefficients, the 
study provides an average worked out total variance to about 
9.311 per cent in aforesaid districts of the Doab, Taking 
each separate districts the total variance-in Farrukhabad 
amounted to about 11.151 per cent, while in Etawah it was 
5,144 per cent, Fatehpur 12.* 086 and Allahabad 8.861 per cent 
in overall perspective of this factor study. 
The nature of loadings available in table XCIlCshows 
that nutritionally better fed populations is well-protected 
population with high resistence to tuberculosis sifckness. 
It appears that the variable loading representing^ SNU or 
^4 
nutritrional level of the various population have explained 
inverse correlation with the mortality from tuberculosis in 
th^ districts of Farrukhabad (-0.74052) and Kanpur(-0.82685) 
at this level of study. The role of sex composition of the 
population is also regarded quite important in the varying 
conditions of mortality and sickness in different localities. 
However, it appears that the positive loading of ^  (sex-
^5 
ratio) in the population of Kanpur district (0.97582) shows 
strong correlation with the mortality from tuberculosis. 
Also it is seen that rural/urban ratio having neg=^ tive ^ 0 0 
loadings in Farrukhabad and Kanpur districts of Central 
lower Doab are reporting inverse correlation with mortality 
cases. This means tmfavourable conditions duely by sex ratio 
in Kanpur districts has heralded the onset of mortality 
but at tba same time better state of prevailing immunity owing 
to irural/urban population has checked onward casualities. 
The variable loading of^ dependency burden of the popula-
'7 
tion in Kanpur district (-0.94508),^ literacy level of the 
^8 
populations (-0.96293) and,^  juvenile ages (-0.90610) in 
^9 
lower Doab section shows negative relationship with sick-
ness and death Incidences from tuberculosis. It apparaently 
suggests that economic strains of life due to low depen-
dency and higher level of education and better economic 
solutions of school going children from this standpoint had 
averted mortality situation in highly industrially develop-
ed parts of the Doab. 
The working ages are often exposed to various occu-
pational risks and industrial hazards, it seems, however, 
probable that „ the work force population having positive 
^10 
situation indicates high correlation with tuberculosis 
incidences. Also the senile age groups having positive 
loading in Parrukhabad district (0.67571) suggests signi-
ficant correlation with tuberculian sickness and mortality 
cases. This means the workforce population is highly exposed 
to this disease in Kanpur whereas Parrukhabad remained 
48V 
affected owing to high prevailing vulnerability in senile 
population segments. 
The ethinic composition of different communities 
which also signifies socio-economic characteristics and 
the way of living are directly or indirectly responsible 
in influencing the rate of mortality in different areas. 
It however seems possible that the variable^ representing 
ethinic Hindu community in Kanpur(0.90455) and in Allahabad 
(0,94123) districts having positive loading with strongly 
significant correlation may have influenced high mortality 
rate from tuberculosis. Also the ethinic population of 
^15 
Sikh and others in Fatehpur (0.69594) and Alla^abad(0.74734) 
districts having situation are not free from sickness and 
related mortality events. On the contrary the^ ethinic 
^13 
Muslim community with highly inverse situation in Kanpur and 
Allahabad districts reveals absence of susceptibility and 
highly strong capability of these population in preventing 
the rate of mortality. This means that the Hindu and others 
did not enjoy complete freedom in aforesaid areas but the 
Muslim community escaped the high vulnerability in above 
noted industrially developed parts of the Doab. 
The significance of curative and preventive measures 
by the medical delivery system are well known for reducing 
the rate of disease morbidity and load of sufferings in 
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different areas. So initially the negative loading available 
to the number ^ beds in hospitals (-0,83510) and to available 
number of„ hospitals in Kanpur district of lower Doab possi-
bly reveals that both type of available facilities were 
adequate. But it apparently seems possible that poor facili-
ties and paucity in^ the number of beds in Fatehpur district 
(0.79513) with positive state may have influenced high mor-
tality rate at this level. 
However, the overall study according to the available 
situation and characteristics strongly reflects the state of 
prevailing susceptibility of various segments of the popula-
tion through nutrition/ economic dependency, literacy level, 
age and sex composition, rural/urban ratio, and ethinic 
composition as well as medical curative measures in due 
regard to paucity have influenced mortality rate at spatio-
temporal perspective. Thus, on the basis of definite salient 
characteristics this factor study may be called"stress of 
poor standards of living" owing to an overall retarded growth 
in economic -social environment which promoted conditions 
of poor health, sickness and widespread disease casualities. 
Factor III : This study by the third factor rotated 
factor matrix has provided two districts namely,Saharanpur 
(0.56807) and Etah (0.89567) in the dependents ,r=r--i=-un 
X22 variable 
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assigned for tuberculosis analysis. Moreover this factor 
do posses separate explanatory attributes in Saharanpur 
to about 7,544 per cent and Etah district accounted for 
5.851 per cent of the total variance and by both, it works 
out to be 6,697 per cent in this study. 
An insight into the variable loadings reveals the 
fact that „ mean maximum temperatures by annual ranges 
suggests inverse correlation with frequent virulence and 
absence of sickness in Sahranpur district (-0,78617) due 
to particular geographical environment at this level of 
study. As against this, moderately loaded variable^ assig-
ns 
ned to minimum temperatures (0.60017)in Etah district having 
correlation with the mortality, thereby shows fairly visible 
conditions to the promotion and growth of the disease. 
As this study do not apparantly reveals social 
causal relationship between these factors and death situa-
tions; therefore third-factor analysis may be lebelled 
purely "climatic and environmental stress" in the promotion 
of tuberculosis disease. 
Factor IV I In fourth factor study the available 
result has yielded negative loading in the dependent variable 
X at the spatio temporal level in Bulandsharhr district 
22 
for tuberculosis analysis. In the meantime, the rotated factor 
430 
matrix gives nearly 4.033 per cent of the t o t a l var iance 
in spatio-temporal perspect ive of the tuberculos is a n a l y s i s . 
I n i t i a l l y the minimum temperature condit ions having 
moderate pos i t i ve loading (0.70287) per cent in Buland-
shahr d i s t r i c t shows some favourable condit ions to the 
promotion of frequent v i rulence and occurrence of the 
d isease a t the spat io-temporal l eve l of t h i s study.Since 
the ove ra l l study does not appararant ly show causal r e l a -
t i onsh ip between the socia l fac tors and death condi t ions , 
hence i t may be called"weat | ier and c l ima t i c s t r e s s " to the 
progress ive occurrence of tubercu los i s mor ta l i ty . 
Factor V : In t h i s study f i f t h fac tor gives only 
two d i s t r i c t s namely, Aligarh (0.76318) and Mathura(0.60523) 
with moderate loading in thev dependeat var iab le for tuber -
^22 
cu los i s a n a l y s i s . Meanwhile, the over study gives some 
s ign i f i c an t a t t r i b u t e s in Aligarh to about 5,119 per cent 
of the t o t a l variance and in Mathura i t accounts for 5.103 
per cent for explaining causal r e l a t i o n s h i p between soc io -
environmental forces and tubercu los i s (disease) m o r t a l i t y . 
In social f ac to r , the va r i ab le^ represent ing r u r a l / 
^6 
urban r a t i o of the population in Aligarh(0.92065) and 
Mathura (0,80266) both Central Doab d i s t r i c t s are apparant ly 
suggesting highly s ign i f i can t co r r e l a t i onsh ip with the 
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tuberculian mortality conditions. At the same time, the 
demographic process of senile ages related to„ variable 
with inverse situation in Aligarh district may mean where-
by this segment of population was better off and was not 
exposed to deaths. Moreover the available ^  bed facili-
ties in hospitals of Aligarh district (0.75236) having 
positive state suggests poor conditions, which were incapa-
ble in preventing people from mortality casejr. Thus by an 
overall assessment position this factor analysis appears 
to be disproportionate distribution of facilities in rural/ 
urban population which in turn helped in the promotion of 
tuberculosis in highly susceptible groups. 
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Primarily, the regression analysis provides a better 
explanation and modelling approach to various problems in 
the explanation of any dependent phenomenon by using many 
explanatory variables in the necessary conditions of disea-
se causation. Now here, the principal aim concerneel is to 
find out proposed sub-divisions of different mortality in 
susceptible disease areas on the basis of available corre-
lation indices among fourteen districts of the Doab. In this 
study an attempt has been made to examine the relationship 
between the five communicable diseases and seventeen indepen-
dent variables. Selection of each variable is based on the 
ability to develop a rational phypothesis of relationship 
between the variables and the existing mortality from among 
five diseases. 
1>iis study design had required the definition of 
variables suitable for parameteric methods of statistical 
analysis and made it necessary to give a quantitative value 
to each variable for each districts of the Doab. The result 
is primarily based on the particular type of frequency in 
433 
mortality incidence found in yearly returns of each decades 
between 1951 and 1981 in all the fourteen districts of the 
region. And the result of multiple regression has been obta-
ined on the basis of common sufferings of populations from 
each of the five communicable disease and their respective 
coefficients associated with independent variables for each 
regression with five models. This may prove helpful in the 
understanding of the environmental factors in relation to 
these diseases. The available result was further calcula-
ted and standard correlation coefficients were obtained 
2 
and R value being worked out and tabulated in the main text 
of the thesis. 
Characteristic Features of the Regression Result 
Probable association in hypothetical form between 
five communicable diseases and each of the independent 
variables have been computed and tested, with the assumption 
that linear relationship existed in all the cases. For the 
test of the relationship between five communicable diseases 
and seventeen independent variable the hypothesis adopted 
is that there exists some relative importance of various 
social and environmental factors influencing the incidence 
and distribution of these diseases among all districts of 
the Doab. All these variables significantly denote socio-
environmental index (x- to x-^) that are presumably related 
with the percentages of multiple coefficients of notable 
diseases (y. to y^) in each individual cases and separately 
49. 
for all fourteen districts of the Doab. The general pattern 
shows that the variables which have generally direct relation-
ship with the five diseases have shown either positive or 
inverse relationship with multiple correlation coefficients 
of individual diseases-Cholera, Smallpox, Malaria,Dysentery-
diarrhea and Tuberculosis-for particular analysis. 
Since in a large number of cases the symptoms of these 
diseases are not obvious and often such cases go un-notified 
obviously any research undertaken on these limited lines 
shall become quite difficult. In view of these limitations 
much guidance from the package of computerized results have 
been sought for ascertaining the possible factors which in 
turn are concerned with natural causes djf the disease and are 
responsible for the creation of disease virulence in strong 
association with the human and geographical environment in 
different forms. It is proposed to discuss each of the disease 
and various causes may be explored in the intrinsic instances 
of varying virulence as related to the phenomenon of sickness, 
deaths, and concerned epidemics and so whereby human memory 
will be recalled for the entire regression analysis in all 
fourteen districts of the Doab. 
I. CHOLERA 
1. ANALYSIS IN THE CAUSES OF MORTALITY 
An attempt has been made to explore the possible causes 
95 
of cholera mortality and the phenomenon of disease, which 
is occurring in the mviltiplicity of causal relationship 
in the complex total environment of the geography of a 
place. For achieving this objective, the technique of 
multivariate analysis was applied for cholera mortality 
case (y 1) on the seventeen independent variables (x^tox.^) 
so as to test a linear relationship among these determi-
nants in various districts of the Doab. In this regard, 
the test of relationship between cholera mortality indices 
and socio-environmental variables have shown their validity 
for hypothetical importance and they appear to be influen-
cing the incidence and distribution pattern according to 
the virulence and frequency of disease incidence in various 
districts of the Doab. Since these determinants denote socio-
environmental index and are presumably related with the per-
centages of multiple correlation coefficients of cholera 
disease in all fourteen districts of the Doab and also, the 
result index which is obtained is positive and quite signi-
ficant. Therefore the study attempts two things:firstly, it 
will test the hypothesis of cholera mortality (Ch M) and 
secondly, it will delineate some vulnerable regions on the 
basis of multiple correlation indices of the disease among 
all fourteen districts of the Doab. 
1.1 TESTS OF HYPOTHESIS 
This Study aims to test the hypothesis whether or not 
those probable determinants which are significantly influen-
9G 
cing p a r t i c u l a r type of mor ta l i ty incidence in various 
d i s t r i c t s of the region are tirue to the leve l of conf i -
dence. In t h i s regard co r re l a t ion coef f ic ien t s were 
computed between socio-environmental determinants and 
cholera mor ta l i ty (Ch M) and whereby a t e s t i s adopted 
to find out the determinants which are s i g n i f i c a n t to 
99 per cent of the leve l of confidence. This study has 
f a i r l y t e s t ed seventeen determinants of cholera mor ta l i ty 
and has ar r ived a t a l i n e a r r e l a t i onsh ip in a l l the cases 
whereby nul l hypothesis was e i t h e r accepted or r e j ec ted 
inva r i ab ly . 
Table XCIV incorporates a ful l d e t a i l of 
computed T-values in a l l overa l l general framework of 
the seventeen. Var iables as obtained for Ch M among a l l 
fourteen d i s t r i c t s of the Doab. In general d i s t r i b u t i o n 
pa t t e rn a l l va r i ab l e s by the t -va lue show a t o t a l of about 
125 in pos i t i ve and 113 in negat ive d i rec t ion of the 
l i n e a r s c a l e . In t h i s d i s t r i b u t i o n a l pa t te rn these var iable 
percentages explain ranges a t low and high between 
0.0223 and 2.3797 among various d i s t r i c t s of the Doab. 
ApprQpJiate i d e n t i f i c a t i o n of some probable determinants 
seems to provide merely 73 (52.35%) and 72 (49.65%) in both 
p o s i t i v e and negat ive d i r e c t i o n s . All these va r i ab les in 
regard to noteworthy c h a r a c t e r i s t i c s may be ca t ego r i ca l l y 
put into high, moderate and low range notably as probable 
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determinants of cholera mortality in spatio-temporal pers-
pective of this analysis. 
A fair number of the districts which are available 
under the head of three categories relevantly explain much 
closer Ho-validity in different magnitude over their distri-
butional pattern across the Doab. In this regard it will be 
seen that the climatic factors of /„ Nrainfall are signi-
ficant in Meerut and Agra districts, while /„ s mean maximum 
temperatures are notably significant in Saharanpur,Meerut, 
Mathura, Agra, Etah, Farrukhabad and Kanpur districts. Besides 
these,the socio-economic variables have shown that ,y vSNU 
availability is quite important in Aligarh and Agra districts 
,„ NMale/Female ratio in Etawah and Fatehpur districts,, ^ 
dependency burden in Mathura and Allahabad districts/y s 
8 
literacy level in Muzaffarnagar district ,y ^ Juvenile age 
groups in Saharanpur, Agea, Etawah, Fatehpur and Allahabad 
districts,/^ ^ work-force agesin Allahabad,,„ sSenile age 
^^10^ •^^ 11'' 
groups in Agra district,/y x Hindu ethinic population in 
^^12^ 
Mathura, Etawah and Fatehpur,,, ., Muslim ethinic population 
in Meerut,/y x Christian ethinic group in Saharanpur, 
^14'' 
Mathura and Agra districts , v Sikh and others in Kanpur 
^^15^ 
and Allahabad districts ,„ x medical bed facility in Saha-
rampur, Bulandshahr and Etawah districts and ,„ vavailable 
hospitals in Meeiut and Mathura districts. This regional 
pattern of distribution gives a vivid picture of a large 
number of probable determinants of cholera mortality(Ch M) 
r3jO 
i n v a r i o u s d i s t r i c t s o f t h e Doab. T h u s , t h e a v a i l a b l e 
number o f d i f f e r e n t t y p e of p e r c e n t a g e s p r o v e h y p o t h e s i s 
t o be v a l i d and q u i t e s i g n i f i c a n t f o r t h e d e t e r m i n a t i o n 
o f r e l a t i o n s h i p s b e t w e e n a l l p o s s i b l e s o c i o - e n v i r o n m e n t a l 
and c h o l e r a m o r t a l i t y f a c t o r s i n s p a t i o - t e m p o r a l p e r s p e c -
t i v e of t h e Doab. 
1.2 REGIONAL DIMENSIONS OF SUSCEPTIBILITY 
( i ) Very High V u l n e r a b l e Reg ion 
F i g u r e 57 shows t h a t S a h a r a n p u r and M u z a f f a m a g a r 
i n u p p e r Doab, Mathura i n C e n t r a l Doab were h i g h l y v u l n e r a -
b l e t o c h o l e r a m o r t a l i t y a c c o r d i n g t o c h o l e r a m o r t a l i t y 
i n d e x . The m u l t i p l e c o r r e l a t i o n i n d e x i n S a h a r a n p u r ( 0 . 8 7 389) 
M u z a f f a m a g a r ( 0 . 8 6 0 4 7 ) and Mathura (0 .82918) i s h i g h l y 
s i g n i f i c a n t and R^ v a l u e i n t h e s e d i s t r i c t s a c c o u n t s f o r 
7 6 . 3 7 , 7 4 . 0 4 , 6 8 . 7 5 p e r c e n t r e s p e c t i v e l y i n s p a t i o - t e m p o r a l 
p e r s p e c t i v e . 
I t may, h o w e v e r , be n o t e d t h a t p h y s i c o - c l i m a t i c f a c t o r s 
a s a r e a s s o c i a t e d w i t h r a i n f a l l and mean a n n u a l r a n g e of 
t e m p e r a t u r e s p l a y a p o s i t i v e r o l e i n t h i s a r e a . T a b l e 
r e v e a l s t h e f a c t t h a t / ^ ^ v r a i n f a l l s t o o d s i g n i f i c a n t f a c t o r 
i n S a h a r a n p u r ( 0 . 2 2 5 ) and Matbura ( 0 . 2 2 7 ) d i s t r i c t s , and 
a l s o /y % mean maximum t e m p e r a t u r e s i n t h e same two d i s t r i c t s 
f a i r l y i n f l u e n c e d p r o g r e s s i v e v i r u l e n c e o f c h o l e r a d i s e a s e . 
GANGA- YAMUNA DOAB 
REGIONAL DISTRIBUTION OF CAUSATIVE FACTORS 
IN 
CHOLERA MORTALITY 
BY MULTIVARIATE INDICES) 
1951-1981 
5:2 
On the other hand, the influence of socio-economic factors 
in regard to /^  x SNU availability and ,^ % Male/female 
ratio of population played some positive role in spreading 
the cholera disease. The economic strains as are inherent 
in /y V dependency ratio of the population of Mathura district 
(2,937) in Central has influenced the mortality from cholera. 
Meanwhile, the role of / ^ rural/ urban population seems 
6 
to be showing a little more significant role in determining 
the cholera death rates in Muxaffarnagar (3.814) and Mathura 
(7,345) districts of upper-Central Doab. But in contradistinc-
tion to the above/ the influence of ,„ vliteracy level was 
found highly significant in each of the three districts where 
Mathura (113.115) was strongest contributor in high virulence 
of the cholera. The impact of demographic factors of age com-
position was also important and so /y \ Juvenile age group 
stood strong determinant in Saharanpur (46,9 36), whereas in 
other districts it has shown inverse relationship with Ch M. 
At the same time the / , working age groups have arisen as 
negligible determinant of Ch M at this level of study; but 
on the contrary /^ % senile age groups have emerged rela-
tively significant determinants of Ch M in Saharanpur (9.609) 
and Muzaffamagar (2.567) coming under first component of 
this region. The ethinic and cioltural factors ahve also 
played relatively stronger role in the determination of Ch M 
in these noted districts. It will be seen that ,„ .Hindu 
population was relatively less significant determinant of 
r;;, "I 
Ch M in Saharanpur (0.174) and a little more in Mathura (7.269); 
whereas/„ x Muslims have arisen stronger determinant in Muza-
ffarnagar (13,052) and relatively less in Mathura (6.473) dis-
tricts. Similarly the populations of,„ % Christians and, ^ 
Sikh SL others have stood important in Ch M determination over 
the districts of Saharanpur (10.955), Mathura (11.306) in the 
former and in Muzaffarnagar (16.727) in the latter case of 
study. Besides these causative factors, it may further be 
assessed that/^ - \ beds and ,^ , medical facilities seems 
to have aggravated mortality rate in Saharanpur (14.070)and 
Mathura (7.702) respectively; but in the remaining areas of 
this analysis, their role was highly negative to the wide-
spread incidence of cholera. 
Further cross examination and a critical review of many 
of these correlation coefficient determinants in their rela-
tive degrees of relationships to Ch M show that socio-econo-
mic factors which are concerned with ethinicity, educational 
life in various age groups in both rural and urban sectors 
of population are largely found to be influencing cholera 
incidence JSt large scale. 
(ii) High Vulnerable Region 
The available result of Ch M in multiple correlation 
index has revealed merely two districts of Agra and Allahabad 
which are lying widely apart in Central and lower Doab, so 
they do not constitute any compact region. Both the districts 
5:4 
have obtained moderate percentages of nearly (0.78239) in 
Agra and (0.72083) in Allahabad respectively. The worked 
2 
out percentages of R in both areas were found nearly 61.21 
and 51,96 per cent and whereby the r e s t of escaped values 
in them are found varying to about 38.79 and 48.04 per cent 
r e spec t ive ly . 
For t h i s regional ana lys is of cholera table-XCV shows 
the probable determinants in c o r r e l a t i o n coe f f i c i en t s for 
both pos i t i ve and negative type of percentages are indicating 
some..- poss ib le r e l a t i onsh ip with the d i sease . The regional 
frequency in t h e i r causal r e l a t i o n s h i p with Ch M over these 
d i s t r i c t s wi l l be determined by t h e i r degrees of assocfciation 
in complex combination as perceived by pos i t i ve d i s t r i b u t i o n 
among themselves. This obviously means tha t phys ico-c l imat ic 
f ac to r s have af fec ted progressive growth and v i s i t a t i o n of 
cholera in a very obscure way through ,^ v ra in fa l l and , s 
mean maximum temperatures in Agra (0.234) and (0 ,274) res -
p e c t i v e l y . In the study area the ro le of/ v SNU or n u t r i -
t i o n a l s t a tus of the population has shown s ign i f i can t impact 
to the Ch M in both Agra (5.549) and Allahabad (3.230) 
d i s t r i c t s . In t h i s area the impact of x^ vwas qu i t e n e g l i -
g i b l e , while/y \ rura l -urban r a t i o has shown strong de t e r -
mining role for Ch M in Allahabad (47.405) d i s t r i c t ,whe rea s 
(X ) ^^P^'^^^'^cy burden has l en t a weaker influence in Allaha-
bad (2.785) for cholera incidence. Similar ly , there again 
5CG 
arose much • weaker impact on Ch M due tO/^ vliteracy ratio 
8 
of the population in Agra (0.205) whereas the other district 
show inverse relationship with Ch M at this level of analysis. 
But on the contrary, the demographic process of age and 
agewise susceptibility conditions were found to be strong 
determinant of Ch M due to juvenile age groups , . in both 
districts (133.582) and (21.161) respectively. The work-force 
ages/v , were inversely related with Ch M in Agra while in 
^ IC* 
Allahabad (50.546) it has strongly determined the incidence. 
In this study/y v the Senile age group stood as strong 
determinant of cholera in Agra (58.705) and much negligible 
inversely related in Allahabad district. The ethinic and 
cultural factors have also stood quite important in their 
influencial role for Ch M in different intervals over these 
two districts. It may, therefore, be found that/y sChristians 
^14'' 
and,y V Sikh and others have emerged as strong determinants 
^^15^ 
of Ch M in Agra (176.306) and Allahabad (130.222) districts 
for each respectively. The ,„ N Hindu ethinic group has 
shown relatively weaker relationship with the disease; where-
as,^ X the Muslims were found inversely related with the 
^13^ 
Ch M in both districts of moderate region. Apart from above 
noted factors it may also be observed that,v ^beds and,„ v 
medical facilities have also significantly affected mortality 
incidence in Allahabad (15.673) & (2.561) for each respectively. 
But the inverse relationship of Ch M as shown by negative 
percentages in Agra district explains the fact that medical 
aid factors were counterbalanced by fifty-fifty percent of 
their availability in this area of study. 
5 D 
A cross examination with an overall assessment in 
these variable percentages leads to the conclusion that 
socio-economic factors as are enrooted in the demographic 
progess of age structure of various populations alongwith 
ethinic composition of the population are working as primary 
determinant, while rural urban , nutritional status and 
dependency burdens of the population may possible be consi-
dered secondary factors in the causal relationship with Ch M 
in this area. On the other hand the climatic factors have 
stood in a obscure way to the progressive growth and viru-
lence of the cholera. 
(iil) Medium Vulnerable Region 
In this range of study, there are seven districts 
which are characterized by medium low multiple correlation 
indices of Ch M across the Doab. In this distribution 
pattern of Ch M index has not revealed any distinct compact 
region for the whole range of this study. Eventually it 
may observed that Stawah (0.69245), Kanpur(0.63617) and 
Fatehpur (0.67722) are the first components, the districts 
of Meerut (0.64798), Bulandshahr (0.65225), Aligarh(0.61030) 
and Etah (0.669900) are constituting the second final compo-
nent in this regional analysis of Ch M. The worked out 
2 
p e r c e n t a g e s of R were account ing fo r (47.95) in Etawah, 
(4 5.86) in Fa tehpur and (40.47) in Kanpur; whereas in Etah 
( 4 4 . 7 6 ) , Bulandshahr (42 .54 ) , Meerut ( 4 1 . 9 9 ) , A l iga rh (37 .25 ) 
5^7 
per cent. It thus shows relatively low vulnerability in 
aforesaid districts with respect to cholera mortality. 
It will be seen in tableXCV that the percentages 
show both positive and negative relationship with the disease. 
The presence of a large number of significantly positive 
determinants shows that physico-climatic factors as are 
associated with,y v rainfall were found significant in 
Meerut (0.2005) Bulandshahr(0.277), Aligarh (0.349) and 
Fatehpur (0.299), whereas.^ x mean max. Temperature shows 
high relationship with the progressve virulence and visi-
tation of cholera disease. The presence of low temperature.j. x 
seems to have checked the occurrence of cholera in four 
district and only three districts such as Bulandshahr(0.338), 
Aligarh(0.443) and Etawah (0.368) have contributed to the 
virulence of this disease. 
The availability of,y x SNU by land large has not 
affectdd the mortality as a result of this disease in major 
districts but in a less significant way it has affected the 
occurrence of Ch M in Aligarh (7.059) and in Kanpur(0.764) 
of the Central and lower parts of Doab. Similarly, the 
impact of male/female ratio of population was inversely 
related to cholera in four districts, while the remaining 
districts of Aligarh(30.948),Etawah(16.385) and Fatehpur 
(57.176) were found strongly significant to the spread of 
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disease and incidence . The coe f f i c i en t s of/y Nrural /urban 
r a t i o of populatio:; have shown inverse r e l a t i onsh ip with 
cholera mor ta l i ty in major d i s t r i c t s ofi medium vulnerable 
region but i t was only the d i s t r i c t of Meerut(18.767)which 
showed d i r ec t r e l a t i onsh ip with the incidence of d i sease . 
In t h i s regional ana lys is i t seems tha t economic s t r a i n s 
associa ted with high dependency burden and low l i t e r a c y 
r a t e are more opera t ive in the causal r e l a t i onsh ip with the 
cholera . I t may be noted tha t the ro le of/^ x dependency 
r a t i o of populat ion has emerged as a weaker determinant of 
Ch M in the d i s t r i c t s of Bulandshahr(6.599), Aligarh(3.679) 
while r e l a t i v e l y strong in Etah(33.638) and Fatehpur(40.798) 
d i s t r i c t s ; whereas the remaining three d i s t r i c t s have shown 
Inverse r e l a t i o n s h i p with such cases . But as aga ins t t h i s 
the variable/J , % denoting l i t e r a c y r a t i o had shown strong 
8 
r e l a t ionsh ip with Ch M in the d i s t r i c t s of Meerut (291.3415), 
Bulandshahr(l22.102) while r e l a t i v e l y l e s s in Etah(74.058) 
and Aligarh(9.564) but on the o the r hand the remaining three 
d i s t r i c t s namely Etatoah,Kanpur and Fatehpur have shown inverse 
r e l a t i onsh ip with mor ta l i ty of t h i s d i sease . In t h i s area of 
study the fac tors of age composition are also s i g n i f i c a n t l y 
much operat ive and as a r e s u l t t h e , ^ » juven i le age groups 
are found strong determinant of Ch M in Etah(4 5.851) and 
Kanpur(35.133), while in Etawah(0.850) and in Fatehpur(8.239) 
i t was l e s s s i g n i f i c a n t and the remaining d i s t r i c t s of Meerut, 
Bulandshahr and AUgarh have shown inverse r e l a t i o n s h i p with 
511 
cholera incidence. Work-force ages, ^ are relatively less 
significant determinant of Ch M in Bulandshahr (0.436), Etah 
(45.851) and Etawah (24.295) districts and the rest four 
districts show inverse relationship with cholera incidence. 
In contrast to the above, the, v senile age groups show 
strong relationship with Ch M in Meerut(75.085), Bulandshahr 
(52.506), Aligarh (24.739), Etawah(57.024) and Fatehpur 
(20.252) districts, while remaining districts of Etah and 
Kanpur have shown quite inverse relationship with cholera. 
The ethinic composition of the population shows strong rela-
tionship with Ch M rate in various districts undertaken for 
this study. It may thus be seen that/^ v Christian popula-
tion has emerged as a strong determinant of Ch M in Buland-
shahr (141.711) , Aligarh(1096.818) and Etawah (342.231) districts; 
whereas ,„ x Sikh and other ethinic groups also show much 
significant determinants of the incidence of the disease in 
Aligarh(74.238), Fatehpur(10.596) and Kanpur(179.316)dis-
tricts. But as against these, the role of/v ^ Hindu and/„ ^ 
(X^2^ (X^3) 
Muslim population groups are found relatively less strong 
and significant for the determination of Ch M. As a result,H 
the distribution pattern shows that Hindus show a more posi-
tive share of mortality in Etah(9.504), Etawah(15.292) and 
Kanpur(78.545)7 whereas Muslims show a little lesser in Etah 
(0.307), Etawah(13.641), Fatehpur(10.499) and relatively strong 
relationship with Ch M in Meerut (81.253) districts. And the 
remaining districts in this study show inverse relationship 
with Ch M. 
This study fur ther shows t h a t apar t from the causat ive 
fac tors which are hidden in the weak socio-economic inf ra-
s t ruc tu re of t h i s regional study, there ex i s t grea t weaken-
esses in preventive and medical f a c i l i t i e s in various d i s t r i c t ^ . 
I t shows the re /v Npoor f a c i l i t y of beds has increased the 
mor ta l i ty in Meerut(7.489), Bulandshahr(2.369), Etah(32.624) 
and Etawah (16,918) d i s t r i c t s iwhe rea s ,^ ^ e i t h e r inacce-
s s i b i l i t y or the shortage of h o s p i t a l s has led to high Ch M 
in Meerut(9.142), Bulandshahr(9.729), Aligarh(74.702),Etah 
(55.777) and Fatehpur(10.501) d i s t r i c t s to t h i s regional 
study of cholera . The remaining d i s t r i c t s namely: Aligarh, 
Kanpur and Fatehpur and Etawah were inversely r e l a t ed with 
the cholera casual i t i e s . 
A c lose r examination in the overa l l s t r u c t u r e of 
these probable determinants of Ch M seems to reveal the fact 
t h a t in t h i s range of study r a i n f a l l and the annual range of 
temperatures were highly p o s i t i v e fac tors of cholera virulence 
and for the spread of the d i s e a s e . Besides,socio-economic 
fac tors r e l a t i n g to dependency r a t i o , level of education, 
various age groups and d i f f e r e n t i a l r a t io of e t h i n i c popula-r 
t ion alongwith poor medical f a c i l i t y have determined large 
r i s i n g t o l l s of '^ h M in t h i s area of study. 
(iv) Low Vulnerable Region 
The available result of Ch M in multiple coefficient 
has yielded very low index for Farrukhabad (0.46983), and 
Mainpuri (0.35941) districts which constitute a highly 
2 
compact region in Central Doab. The R value worked out 
percentages in both the districts were accounting for 22,07 
and 12.92 per cent respectively. 
Table XCV shows the percentage of both positive 
and negative type of correlation coefficients of Ch M in 
the low range of study. The positive percentages show the 
fact that in this low multiple region, the physico-climatic 
factors of rainfall and high annual range of temperatures 
have remained as the position source to the virulence of 
cholera disease. Therefore it may be found that , vrainfall 
has gained significant percentage of about (0.419) in Farru-
khabad and in Mainpuri (0.336) districts to the spread of 
cholera deaths. Again the/y vhigh temperatures in Farrukhabad 
(0.283) and Mainpuri (0.392) districts and the, xminimum 
range of temperatures in only Mainpuri(0.296)district shows 
significant correlation with the progressive virulence and 
also with Ch M in overall perspective. 
Besides, the socio-economic factors were found to be 
highly important for the determination of Ch M in the inter-
mittent situations of their distribution over this area of 
study. It may thus be observed that/^ x SNU availability or 
5.1 G 
the nutritional status of the population has shown a signi-
ficant impact on Ch M in both districts of Farrukhabad 
(3.253) and Mainpuri (0.604) of Central Doab. Although,^ v 
male/female ratio of the population has shown inverse 
relationship with cholera incidence in Farrukhabad but it 
shows a strong correlation with these casualities. In this 
analysis the significante of ,„ x rural/urban population and 
,y^ V literacy ratio is stated to be highly important for Ch M 
and as such percentage distribution in Farrukhabad(6.3 55) 
and Mainpuri(1.460) show relatively weak relationship the 
former; whereas in Mainpuri (100.329) it is a strong rela-
tionship with notable casual ities of cholera, ^nd. similarly 
the effect age factor was also felt significantly in the 
distribution of Ch M. It will be seen juvenile age group 
stood relatively weaker determinant of '^h M in Farrukhabad 
(5.904) but shows an inverse correlation with cholera in 
Mainpuri district. Unlike the above, -^ ,work-force and,„ •> 
senile age groups have significantly stood important deter-
minants of cholera mortality in the Farrukhabad and Mainpuri 
districts. The positive role of work-force in the Farrukhabad 
(8.006) and senile ages in Mainf-uri (48.276) have affected 
mortality rate quite substantially. Also the ethinic compo-
sition of the population is seen quite strong determinant 
of Ch M in these noted districts. It appears that the ethinic 
/y sHindu poDulation show poor connection to the cholera 
^ 12^ 
in Mainpuri (18.490) but in the Farrukhabad district ib shov/s 
inversely strong correlation, which means these population 
bio 
groups were immune to cholera. The strong positive situation 
of the /y ^ethinic Muslim population shows strong connec-
tion to Ch M in Farrukhabad (1017.787) but reveals weak 
relationship with cholera (0.740) in spatio-tenporal pers-
pective. Similarly/ the socio-cultural state of the ,^ x 
christians in Mairiouri (190.234) and ,^  s Sikh and others 
in Farrukhabad (52.427) districts of Central Doab have 
influenced mortality quite substantially. 
Medical facilities often protect vulnerable popu-
lation in very critical hours when the sick patients in 
ambulatory situation need them much. Hence it appears that 
some better curative measures in Farrukhabad and Mainpuri 
districts by better number of,„ xavailable bed facilities 
have controlled mortality situation at this level. The 
available accessibility tO/v- \ the hospitals having probably 
poor services have strongly aggravated the situations in the 
Farrukhabad (195.4040) and Mainpuri (53.201) districts in 
the progressive and advanced stages of ailments by cholera 
disease. 
Thus, in overall assessment situation, the physico-
climatic factors of rainfall and temperatures have contri-
buted to the cholera virulence, whereas the demographic and 
ethinic factors of population with regard to age composition 
dependency burden ,poor nutritional status and religious com-
position, alongwith available poor medical services have been 
primary and secondary sources which 1^  ve increased Ch.Mortality 
a t spatio-temporal perspect ive in the Doab. 
I I SMALLPOX 
2. ANALYSIS OF THE CAUSES OF SMALLPOX MORTALITY 
'•'•'he present study is primarily concerned with the 
proper investigation of the geographical causes and other 
significant factors which are highly involved in their 
causal relationship with smallpox casualities in different 
districts of the Doab. To this effect the available results 
of multiple regression analysis of smallpox,^ ) ori different 
variables have been computed and well tested to explain 
their possible linear relationship among fourteen districts 
of this region. Therefore* the overall available set of 
independent variables which are denoting socio-environ-
mental index of correlation coefficients and those of 
multiple correlation efficie:its of smallpox mortality(Sm M) 
may presumably be related to each for this analysis in 
various districts of the Doab. Since the result in multiple 
correlation efficients of Sm M is positive and well-above 
confidence level of significance, therefore it may be accep-
ted quite true for this regional analysis. The first objec-
tive of this study is related with the tests of hypothesis 
of Sm M indices and the second is primarily concerned with 
the determinantion and delineation of various vulnerable 
regions of smallpox on the basis of available multiple 
efficients of Sm M from each districts of the Doab. 
K 1 y 
2.1 TESTS OF HYPOTHESIS -^  ' 
The present hypothesis in question is that the probable 
determinants which significantly influence particular type 
of mortality incidence in the Doab whether or not are quite 
true to the level of confidence. So in this study various 
correlation coefficients are computed between socio-envirr)n-
mental determinants and the smallpox, whereby a test is 
adopted to find out the determinants which are significant 
to 99 per cent level of confidence. And hence in this regard 
seventeen determinants have been tested and thereby it is 
observed that a linear relationship in all these cases of 
study. 
In this study table XCVI gives overall structure of 
the seventeen variables with notably differeing trend of 
probable determinants of smallpox mortality in both positive 
and negative direction of the linear scale. The T-value in 
its general structure of the possible determinants of the 
disease has given a total of 128 (53.78 per cent) and 110 
(46.22 per cent) in both positive and negative side of 
linear scale. Hence all the different variables among four-
teen districts of the Doab show a range between 0.00121 and 
2.2884 per cent of the T-values for this distributional 
pattern. A proper identification of the critically import-
ant determinants are finally shov;ing only 73 positive and 
59 negative values for this study. Following the main general 
characteristics the notable type of values are initially seen 
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5.U 
in high, moderate and low degree of relationship with Sm M 
in various districts of the region. However, on the basis 
of noteworthy characteristics and significantly important 
values imerging in a large variety can be distributed between 
high and low variable range districts in overall perspective. 
Leaving aside detailed aspect of this study it is 
rather worthwhile to note that all the variables which are 
mostly available in a fair number of districts relevantly 
show much closer Ho-validity in different magnitude at some 
significant level among various districts of the region. 
The study shows that climatic factors as being denoted 
by/y X rainfall shows its importance positively in Muzaffar-
na^ar, Aligarh, Mathura and Allahabad; while/„ ,mean max. 
temperatures are significant in Muzaffarnagar,Meerut, Aligarh, 
Mathura and Fatehpur districts and in/„ % Mean minimum temp. 
the districts of Etah, Mainpuri and Etawah show strong probable 
determinants of Sm M. Apart from these, the socio-economic 
variable index reveals that, x 3NU availability has high 
relationship with Sm M in Bulandshahr, Mainpuri, Etawah and 
Kanpur districts,y v male/feraale ratio in Mathura,, ^rural/ 
5 6 
urban ratio of population in Mathura,, , dependency burden 
in Muzaffarnagar, Fatehpur and Allahabad,„ \literacy ratio 
in Bulandshahr,,„ Njuvenile age groups in Agra,Kanpur and 
Allahabad; and,^ ^ senile age grouos in Bulandshahr and 
^^11^ 
Mathura districts. The ethinic and cultural factors as denoted 
5 
t>y/v \Hindus in Bulandshahr and Kanpur districts, x 
Muslims in Bulandshahr and Agra districts,„ x Christians 
Bulandshahr and Mathura districts and, v Sikh & others 
In Mathura, Mainpuri, Kanpur and Allahabad districts,where-
as , ^ and, sthe medical facilities in available beds 
and hospitals were noted significant in Mainpuri and Alla-
habad districts respectively. 
This obviously means that the overall structure of 
available percentages in high, moderate and low degree 
of relationship which are evaluated at the chosen level of 
significance, now seems to prove the hypothesis to be valid 
and quite acceptable as low and high between 50 to 99 per 
cent of probability test. It may tVms be taken for granted 
that the hypothesis of the socio-environmental determinants 
of Sm M prove to be relevant and quite significant to the 
present study in overall regional context of the j->oab. 
2.2(a) REGIONAL CAUSATIVE FACTORS IN SMALLPOX MORTALITY 
This regional study is objectively concerned with the 
investigation of different socio-environmental factors which 
in complex relationship are affecting the incidence distri-
bution of smallpox communicable disease in the different 
districts of the Doab. For achieving this aim and objective 
the result of multiple regression of smallpox,^ , on its 
different seventeen independent variables was computed and 
obtained to be positive as well as tested above confidence 
level of significance. As these probable determinants in 
c o r r e l a t i o n c o e f f i c i e n t s a r e f a i r l y c o n c e r n e d w i t h t h e t o t a l 
e n v i r o n m e n t a l i n d e x and a r e a l s o m e a s u r i n g t h e e f f i c i e n c y 
o f t h e p r o p o r t i o n s of t o t a l v a r i a t i o n s of s m a l l p o x m o r t a l i t y 
(Sm M, Yj) w h i c h a r e o b t a i n e d i n t h e c o r r e l a t i o n c o e f f i c i e n t s 
o f s m a l l p o x i n d i f f e r e n t d i s t r i c t s o f t h e Doab. The p r o p e r 
a p p r o a c h t o t h e g e o g r a p h i c a l a s p e c t s of t h e s t u d y of t h e 
d i s e a s e , i t i s < i e a i r a b l e t o f i n d o u t and c l a s s i f y d i f f e r e n t 
d i s t r i c t s i n a s y s t e m a t i c way, i n o r d e r t o d e l i n o i ' t r e g i o n s 
of h i g h , medium and low g r a d e v u l n e r a b l e a r e a s of t h e Sm M 
a r o s s t h e Doab . A c t u a l l y t h e s e r e g i o n s would be g e o g r a p h i c a l 
r e g i o n s of s m a l l p o x m o r t a l i t y t o b e d e l i m i t e d b e t w e e n t h e 
l e s s - p r o n e and h i g h - p r o n e a r e a s which a r e w e l l d e p i c t e d i n 
t h e f i g u r e 58 among f o u r t e e n d i s t r i c t s o f t h e Doab. 
REGIONAL DIMENSIONS OF SUSCEPTIBILITY 
( i ) High V u l n e r a b l e Region 
In t h e s t u d y of h i g h c o m b i n a t i o n r e g i o n t h e a v a i l a b l e 
m u l t i p l e c o r r e l a t i o n e f f i c i e n t s o f s m a l l p o x h a v e r e v e a l e d 
s i x d i s t r i c t s which d i s t i n c t l y f a l l i n t h r e e s e p a r a t e c o n s t i -
t u e n t s o f a m i c r o - v u l n e r a b l e r e g i o n of Sm M. In t h i s p a t t e r n 
of d i s t r i b u t i o n t h e f i r s t m a c r o - v u l n e r a b l e r e g i o n c o m p r i s e s 
t h e d i s t r i c t s o f A U g a r h ( 0 . 8 9 7 4 0 ) and Mathura ( 0 . 8 3 4 8 7 ) ; 
w h e r e a s t h e s e c o n d component h a s emerged i n M a i n p u r i ( 0 . 8 2 8 6 4 ) 
and Stawah ( 0 . 8 5 9 0 7 ) , t h e b o t h components a r e p a r t s of C e n t r a l 
Doab and t h i r d l y i t s l a s t c o n s t i t u e n t i s l o c a t e d i n F a t e h - u r 
(0 .84841) and A l l a h a b a d ( 0 . 8 1 4 0 3 ) o v e r t h e l o v e r D o a b . S i m i l a r l y 
5;: 
GANGA- YAMUNA DOAB 
REGIONAL DISTRIBUTION OF CAUSATIVE FACTORS 
N 
SMALLPOX MORTALITY 
BY MULTIVARIATE INDICES) 
(1951-1981 ) 
SCALE 
INDE.X 
0 - 8 2 6 6 4 - 0 8 9 7 ^ 0 PER C t N T 
0-7CO<;7 - 0-78(.2e << ' I 
O e i i 6 6 - 0 6 9 6 1 2 >' " 
S O U R C E : B A S E D ON M U L T I V A R I A T E C O M P U T E R I Z E D R E S U L T S 
FIG.58 
5£4 
2 
the notable percentages of R in these districts are found 
nearly (80.53) and(69.70) percent in the first/while(68.66) 
and (73.80) percent in the second, and (71.98) and(66.26)per 
cent in the final component respectively. In the above dis-
2 
t r i b u t i o n pa t t e rn of R percentages i t may fur ther be reca l led 
t h a t the r e s t of the escaped percentage values have shown: 
a range of va r i a t i on between 19.47 per cent to 33.47 per cent 
due to unexplained fac ts of s t a t i s t i c a l abs t r ac t ion in t h i s 
a n a l y s i s . 
Table XCVII gives a l l c h a r a c t e r i s t i c d e t a i l s of 
the co r re l a t ion coe f f i c i en t s of Sm M in both p o s i t i v e and 
negat ive side of the scales in d i f f e r en t d i s t r i c t s of the 
Doab. The regional pa t te rn of d i s t r i b u t i o n in p o s i t i v e percen-
tages reveals the fact tha t physico-c l imat ic fac tors have 
proved favourable for smallpox v i ru l ence . I t may, thus , be 
observed t h a t / ^ N r a i n f a l l has played a highly s ign i f i can t 
ro le in the determination of smallpox virulence among these 
components between 0,194 to 0.264 per cent . In t h i s study, 
mean max. temperature ,y •. shows p o s i t i v e corre la t ion between 
0.2107 to 0.265 per cent with the exception of Mainpuri 
d i s t r i c t . Again the^^. vman minimum temperature has emerged 
s ign i f i can t in Aligarh(0.246) ,Mainpuri (0,117) and Etawah 
(0.261) which in o the r d i s t r i c t s inverse r e l a t i o n s h i p ex i s t s 
between mean minimum temp, and smallpox virulence.Apart from 
these fac tors , the socio-economic index shows t h a t / „ v SNU 
a v a i l a b i l i t y by i t s poor n u t r i t i o n a l qua l i ty of food to the 
population has emerged apparantly as a weak determinant of 
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Sm M in Aligarh (3.931), Mathura (0.504),Mainpuri(0.362), 
Etawah(5.098) and Allahabad(5.098) districts in each compo-
nent of this study. But in comparison to the above,/j. vinale/ 
female composition of the population has emerged much stronger 
determinant of Sm M in Aligarh (17.237),Mainpuri (35.022) and 
Fatehpur (41.133)shows notably weaker relationship with small 
pox in Mathura (7.493) district. In this study,^^ x rural/urban 
population has shown both positive and negative impact by 
fifty-fifty percent. It may be seen that Mainpuri(0.876) and 
Mathura (7.233) show quite week relationship with Sm M and 
relatively strong in Allahabad(39.724) district. The depen-
dency burden/ v of population has shwon high correlation 
with Sm M in Fatehpur (29.350) but weak in Allahabad(2.334) 
district. 
The literacy ratio of population/„ \ has emerged 
8 
relatively week determinent of smallpox in Aligarh(5.327) 
but strong determinant in Mainpuri (60.183) district of Central 
Doab. In this study although age structure of the population 
has played a significantly positive role in the determination 
of Sm M. It appears that in this study the juvenile age 
groups, V have played much weaker role in the districts of 
Aligarh (1.226), Etawah(0.603) and Allahabad(18.235) while 
the >ork-force,y %population in Mathura (10.034) and Allaha-
bad (42.357) shows significant correlation with Smallpox. Again 
the /-. »senile age group has emerged cfuite strong deter-
minant of Sm M in Aligarh (13.777), Mathura,(47.803),Etawah 
(40.464) and Fatehpur (14.570) districts. 
5£6 
The role of ethinic population in the causal relation-
ship with 3m M v/as highly significant in this study. Although 
the ethinic Hindu population/ .haS faixJ-y played much 
less significant role in Fatehpur (4.168) and Mainpuri(11.091) 
district while the Muslims,^ , in Mainpuri (0.441) show very 
^^13^ 
little correlation with the mortality. It appears that 
Christians,^ ^ in this study show strong relationship with 
the disease in Aligarh (610.904), Stawah(242.838) and Allaha-
bad (126.065) but a little and weak relationship with the 
disease in Mathura (11.132) district,.Similarly, the role 
of / X Sikh and others was also found in strong relation-
ship with Sm M in the districts of Mathura (164.284) Mainpuri 
(10.3115) and Allahabad (109.123) of Central and lower Doab. 
Besides these, the role of,v \ medical bed facility in 
^^16^ 
Mainpuri (27.170) and Allahabad (13.131) districts due to 
paucity of curative measures have affected and increased 
mortality rate. Meanwhile,the available number of/^ Nhospi-
tals duely by positive state in Aligarh (41.607), Mathura 
(7.584), Fatehpur (7.544) and Allahabad (2.116) districts 
possibly could not protect the lives but enhanced mortality 
in different situation in spatio-temporal perspective of this 
region study. 
This overall analysis in the regional pattern of its 
distribution now appreciably leadd to the conclusion that 
climatic and physical environment has played its role in an 
indirect way through rainfall and annual range of temperatures. 
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Besides these, socio-economic and demographic factors show 
intricate causal relationship with Sra M and in the multi-
plicity of complex association, the notable factors of 
ethinic composition and related age structure, especially 
juvenile and senile alongwith literacy levels of the popu-
lation as well as nutrional and dependency state determine 
the smallpox mortality rate in high range study districts. 
In addition to this medical aid and bed facilities are other 
contributory sources due to which the rising tolls of 
mortality "took epidemic form in various parts of the dis-
tricts which are under this study. 
(II) Medium Vulnerable Region 
In the above combination of study the available 
multiple correlation efficients of the disease smallpox,.^ ) 
has revealed four districts which constitute two separate 
wings of a vulnerable region in upper and low Doab sections. 
The first component of this region is distributed in the 
districts of Muzaffarnagar (0.78428), Meerut (0.70890), and 
Bulandshahr (0.75752) per cent, which constitute the major 
part of upper Doab. The second final component of this 
region lies widely apart in Parrukhabad (0.70047) as a small 
constituent of Central Doab. In this study the multiple effi-
cients of Sm M have provided R2 percentages to about (61.51) 
in Muzaffarnagar (50.25) in Meerut, (57.38) in Bulandshahr 
and (49.06) in Farrukhabad districts. In these districts the 
varying range of percentages exist between 38.49 and 50.95% 
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and do not explain any emperical fact in this study. 
Table XCVII show all the relevant facts of oorrelat-
ion coefficients in the socio-environmental indices which 
explain both positive and negative relationship with Sm M 
in various districts. In this regional analysis the climatic 
factors of /^ ^  rainfall and,., -.mean max. temperatures have 
played much significant role in the promotion of virulence 
and epidemics in the three districts. It appears that 
Muzaffarnagar (0.282), Me rut (.0. 329), Dulandshahr(0.239 ) 
and Farrukhabad (0.339) districts duely by rainfall 
promoted disease virulence. And also these districts noted 
significant percentages in high temperatures of about 0.292, 
0.278, 0,263 and 0.229 respectively, which means this factor 
fairly influenced Sm M. The role of /„ xmean min.tenperature 
seem to be much insignificant in almost three districts for 
determing the Sm M, and it was only Muzaffarnagar (0.239) x 
which fairly reveals some impact with smallpox virulence and 
in spreading the disease. 
The socio-economic factors which are concerned with 
the /^  •. SN^ availability and,„ x dependency burden of such 
populations were seea quite significant for showing corre-
lation with Sm M. '^ he SNU conditions in Bulandshahr(4.243) 
and Farrukhabad (2.629) and the economic status in Muzaffar-
nagar (213.204) and Meerut (8.125) districts have substan-
tially increased mortality rate. The demographic condition 
as concerned with the ratio of ,.. vmale/female population 
i3i 
also emerged as weak determinant of Sm M in MeeriJt {0.344) 
and Bulandshahr (0.877) districts of upper Doab. As against 
thiS/„ J rural/urban ratio of the population explains highly 
6 
inverse relationship with smallpox among all noted districts. 
In a similar way the,,y xliteracy ratio show weak relation-
ship with the disease in Muzaffarnagar (0.725)/ while in 
Bulandshahr (105.158) it has played quite strong determining 
role in the increased smallpox mortality. At this level of 
study the/v \1uvenile stood as less important and less signi-
ficant in Farrukhabad (4.773), whereas the working age-groups 
emerged strong determinants of Sm M in Muzaffarnagar(155.376) 
and relatively much weaker in Bulandshahr (0.375) and Farru-
khabad (6.472) districts and the,x Nsenile age groups show 
^ ir 
strong inverse relationship with Sm M in major districts but 
in Bulandshahr (45.219) it shows high correlation with small-
pox incidences. 
However, ethinic and religious composition of the said 
populations shows much stronger correlation with the Sm M 
at thiS medium grade of study. It may thus be seen that/„ N 
Hindus have show/i strong correlation with Sm M in Muzaffar-
nagar (38.406), Bulandshahr (26.458) and Farrukhabad (45.795) 
districts; whereas the, ^Muslims show significant relation-
ship with smallpox in Meerut (75.243), Bulandshahr(21.796) 
and much stronger in the district of Farrukhabad(82 2.853) 
in overall perspective. The ethinic population,^ v which 
^^14^ 
comprises Christians and/^ - \ Sikh f. others have also 
shown much significant relationship with Sm M. It may-
well be seen that the Christian population groups are explain-
ing a highly important and significant correlation with Sm 
Mortality in the districts of Muzaffarnagar (5.688), Meerut 
(316.723) and Bulandshahr(122.051) of upper Doab. The 
ethinic Sikh and other population groups having low percent-
ages in Meerut (2.348) and Bulandshahr (4.910) 'Show weBk. corre-
lation while in Farrukhabad (42.384) district it shows some 
significant relationship with the. smallpox in this analysis. 
Also/ medical,Y xbed hospital facility and the.^^ ^availa-
-^^ 16^  ^ 11' 
ble hospitals show inverse relationship with smallpox in 
many districts. But bed facilities (13.694) and hospitals 
in Muzaffarnagar (13.694) and only availability of hospitals 
in Meerut (8.508) districts remained as positive determinants 
of smallpox mortality in this regional perspective. 
Thus by en overall assessment this study comes to 
a concluding point that the ethinic and religious population 
and age structure of the population shows positive role in 
the occurence of the disease and the secondary operative 
factors have existed in the form of SNU, dependency burden 
and literacy ratio of the population. Also the paucity in 
available beds and medical facilities have emerged relatively 
less significant in their causal relationship with the 
epidemical character of the smallpox disease. 
Uit> 
(III) Low Vulnerable Region 
The index of smallpox mortality hereby shows 
four districts, which constitute three district components 
of a low-prone region of smallpox. This pattern of distri-
bution shows that the first component of this region is 
found in Saharanpur (0.61486) district, the second compo-
nent comprises the districts of Agra (0.64737) and Etah(0. 
(0.69612),, and the third component is situated in Kanpur 
2 (0.69545). In this regional analysis, the worked out R 
percentages in these aforesaid districts account for (37.80) 
parcent in the first, (41.91) and (48.46) per cent in the 
second, and (48.36) per centlil.tbft- third respectively. The 
rest of the unexplained percentages among these districts 
have varied between 51.54 and 62.20 at this level of regio-
nal analysis. 
Table XCVIIshows all the available details in the 
probable determinant percentages of correlation coefficients 
of Sm M over both positive and negative directions of the 
linear scale. Since positive percentages signify their 
direct association with the disease, therefore it may be 
seen that climatic factors as shown by,„ \ rainfall indi-
cates significant relationship with smallpox virulence in 
Agra (0.286) and Kanpur (0.238); while ,^ smean maximum 
temperatures in three districts of Saharanpur (0.351), Agra 
(0.335) and Kanpur (0.317) and /„ vmean minimum temperature 
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shows highly significant relationship in all districts 
between 0.268 to 0.358 per cent. 
The socio-economic indices appear to show that the 
availability off„ vSNU in various segments of the popula-
tion has affected health conditions and the dete-xioration 
in nutrional quality of food by all aforesaid districts 
between 0.712 to 31.542 per cent has influenced mortality 
level in this analysis. Also the factors ofz^. vmaie/female 
ratio in Saharanpur (0.495), Etah (0.345) and Kanpur (0.613) 
districts are'showing relatively less significant correlation 
with Sm M. It appears that tY^ /„ ^ rural/urban ratio of 
6 
population in Agra (1.653) and iitah (9.532) districts having 
probable susceptibility to smallpox which finally influenced 
mortality rate in overall perspective. The role of, vdepen-
dency burden was inversely related with the Sm M in three 
districts and only Saharanpur (66.267) shows strong relation-
ship with the incidence of smallpox. The impact of the, v 
literacy level of the population fairly shows high relation-
ship with smallpox in Sahranpur (24.822) and Kanpur(26.649) 
but relatively less significant in the district of Agra 
(0.251) per cent and its inverse impact in Etah shows that 
this factor has significantly checked smallpox. 
In this study the demographic factors of age and its 
composition in population seems to have affected largely the 
conditions of mortality from smallpox. It may apparantly be 
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seen that,.. > juvenile age groups 'Show fairly strong corre-
lation with Sm M in Ag- l if 3.48), Ztah (44.288) and 
KanDur(32.721) districts. The demographic factor of/^ v 
working age groups were found strongly significant in 
Sahranpur (44.181), Agra (32.059) but to a lesser degre? 
in Etah (3.716) districts,soifcseparately affected the small-
(X ) 
pox mortality spread fairly well . Also the Senile age ^ 
groups shows strong correlation in Agra (71.845) districts; 
but the remaining districts eventually show inverse corre-
lation, which may also give indication to the fact of the 
prevailing immunity could be controlling further the spread 
of smallpox mortality. 
In this analysis the role of ethinic population is 
not very significant in overall contxt, but the/ v 
^^14^ 
Christian population,^ ^ Sikh and other groups and,„ < 
^^15^ ^^12^ 
Hindus are found more significant determinants of 3m M. In 
Agra (215.902) the Christian population in Etah (9.181) 
Kanpur (73.153) th;^ Hindus and also the Sikh and other 
groups in Stah (9.180) and Kanpur(73.153) have influenced 
Sm M at this level of study. It aopears that the, x 
^^16^ 
available beds are inversely related but /^ ^hospitals 
have strong correlation with smallpox incidence cases. 
Medical bed facilities in Saharanpur (22.825) and the 
available hospitals in Agra (2.467) Etah(53.875) and Kanpur 
(15.899) districts due to paucity of curative measures have 
influenced the smallpox mortality situation at this level. 
Thus owingtalarge prevailing inequality aut- various 
district levels and their phenomenal association with both 
the environmental and social factors have aided to the 
smallpox disease. The geographical presence of smallpox 
in frequent virulence form and social human-host factor 
duely influenced by nutritional status, educational level 
and age-structure of the population as well as ethinic 
composition of population have been found significantly 
primary and secondary determinants of the smallpox mortality 
incidence at spatio temporal perspective. In addition to 
thiS/ the medical measures and hospital facilities have 
contributed in the gradual degradation of health of the 
patients therefore they aggraved Sm M at. this level of 
study. 
(Ill) MALARIA 
3. ANALYSIS OF THE CAUSES OF MALARIA MORTALITY 
Principally this study is attempting to find out the 
main geographical causes which are highly involved in the 
geography of health and malaria mortality through various 
causal relationships in the total environment of different 
district of Ganga-Yamuna Doab. In this regard, the obtained 
result of multiple regression analysis of malaria, , on 
different variables (X to X„) have been computed and tested 
for explaining possible linear relationship with disease 
incidence in all fourteen districts of the region. It may 
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be stated that since socio-environmental factors are 
presumably related with the multiple correlation effi-
cients of Malaria mortality ( Mai M) in all fourteen 
districts,the index may be used for the systematic 
delineation of the vulnerable regions of Mai M across 
the Doab. As the result of the mentioned indices are 
positive and highly significant; this study is objectively 
concerned with two things, first it will proceed with 
the testing of the hypothesis of Mai M in the variables 
of correlation coefficients at different levels of the 
Doab and secondly it will try to delimit various bound-
aries of the malaria mortality which may occur duely by 
multiple efficients of malaria in various districts for 
explaining discernible pattern thereof. 
3.1 TESTS OF HYPOTHESIS 
In this study the hypothesis in question is whether 
or not the probable determinants which significantly 
influenced particular type of mortality incidence are quite 
true to the level of confidence in this region. In this 
regard various correlation coefficients have been computed 
inputs of socio-environmental factors and the malaria mor-
tality and a test is adopted to find out the determinants 
which are significant to 99 per cent level of conflidence. 
This study has, therefore, tested all the seventeen deter-
minants used for Mai M and thereby it observed a linear 
5S8 
r e l a t i onsh ip in a l l such cases . The null hypothesis formula-
ted for malaria shows e i t h e r some s igni f icance or no r e l a t i o n -
ship with the v a r i a b l e s . 
All the ava i lab le d e t a i l s of the computed T-value wil l 
be inferred from the Table XCVIH. Jhe general s t ruc tu re of 
the var iables for which Mai M r e s u l t was computed in a l l 
fourteen d i s t r i c t s has yielded nearly 115 (48.32^) pos i t ive 
and 123 (51,68%) negative in i t s d i s t r i b u t i o n a l pa t t e rn across 
the Doab. Since in t h i s general ized s i tua t ion of the diff-
erent var iab les tho rreasurement of the v a l i d i t y of Mai M hypo-
thes i s seem much d i f f i c u l t . Therefore, a c lose i den t i f i c a t i on 
of these va r i ab l e s may provide a t o t a l of 92 (54.12%) pos i t i ve 
and 78 (45.88 percent) negative and the ava i l ab le set of t -
values notably giv-s a range of va r i a t ion between 0.530 to 
3.820 per cent among a l l d i s t r i c t s of the Doab for t h i s study. 
On the bas i s main ava i lab le c h a r a c t e r i s t i c fea tures the v a r i a -
ble percentages can be c l a s s i f i e d in high, moderate and low 
degree of r e l a t i onsh ip a t c r i t i c a l l y chosen leve l of t h e i r 
importance by Ho p robab i l i ty t e s t sought in t h i s regional s tudy. 
However, if more important var iab les are considered here 
i t appears t h a t the r a i n f a l l , »show pos i t i ve connection in 
Stah and Etawah d i s t r i c t s , the high, vand low,„ . temperature 
ranges are found s ign i f i can t in Saharanpur, Muzaffar and Agra 
as well as in Mainpuri and Farrukhabad r e spec t i ve ly . This study 
gives s igni f icance to socio-economic factors through. , SNU 
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availability in Bulandshahr, Mathura, Agra, Etah, Mainpuri 
and Fatehpur districts,, ^male/female ratio in Sahranpur, 
Mathura, Farrukhabad and Kanpur districts /^ vrural/urban 
ratio of population in Mathura, and Fatehpur districts/ , 
dependency burden in Kanpur district/„ ^literacy ratio in 
Fatehpur district/„ xjuvenile ages in Saharanpur and Agra 
districts,/„ sworking ages in Mathura and/ ,senile ages in 
Sa1iayanpU1C,'M«tfuj'iiai,Bah and Mainpuri districts; the ethinic 
population like,^ ..Hindus in Sahranpur;/^ vMuslims in 
Muzaffarnagar, Agra and Farrukhabad districts,/„ vChristians 
in Sbharanpur, Muzaffarnagar, and Mainpuri districts; and, . 
Sikh and others in Mathura, Mainpuri, Farrukhabad and Stawah 
districts, whereas the availability of ,^ ^hospital bed 
has shown its relevance in Sahranpur, Muzaffarnagar,Mainpuri 
and Farrukhabad and ,^ vhospitals in Etawah district in 
overall perspective malaria analysis. 
Thus, the overall availability of seventeen variables 
in the classified categories of high, moderate and low range 
and related degrees of relationship at the chosen level of 
their significance, seems to prove that this hypothesis of 
Mai M is quite valid and much acceptable as low and high 
between 50 to 99 per cent of the probability test undertaken 
for this study. It may, however, be accepted that the hypo-
thesis of socio-environmsntr3l determinants of Mai M is rele-
vant and prove to be quite significant for the present study 
542 
in overall context of the Doab region. 
3.2(a) REGIONAL ANALYSIS IN THE mLARIA CAUSATIVE 
FACTORS 
The regional study of malaria is here intending to 
highlight significant characteristics features on the 
basis available result of correlation efficients of the 
disease,^ vand to fulfil the requirements of a systematic 
geographical analysis which are invariably observed in 
the very high, high, medium and low vulnerable among 
fourteen districts of the Doab. Since the malaria multiple 
correlation efficients in all districts is quite signi-
ficant and well-above confidence level, therefore it 
reflects spatial disparities on the discermible pattern 
in the above mentioned category of distribution. All the 
depicted grades will be seen in the figure 59 and 
other relevant statistical facts in the arranged form 
are given in table XCIX* 
3.2(b) REGIONAL DII^NSIONS OF VXH^NERABILITY 
(i) Very High Susceptible Region 
The study according to the available multiple corre-
lation efficient in Malaria shows there four districts, 
which constitute distinctly two main components in very 
high combination region. The distribution pattern shows 
that first component lies wide apart in Saharanpur(0.9532) 
54, 
GANGA- YAMUNA DOAB 
REGIONAL DISTRIBUTION OF CAUSATIVE FACTORS 
IN 
MALARIA MORTALITY 
BY MULTIVARIATE INDICES 
1951-1981 
SCALE 
25 0 25 50 75 100 
L..J L^ . I. .J_,J 
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54 
percent in upper Doab and the second component of t h i s 
region comprises the d i s t r i c t s of Farrukhabad(0.94755), 
Agra (0.92046) and Mainpuri (0.91331) in the Central 
Doab. In the same fashion the worked out percentage lOif 
2 
R was found nearly 90.86 per cent in the former and 
89.78 , 84.72 and 83,41 per cent in the l a t t e r d i s t r i c t s 
r e spec t ive ly . 
Table XCIX incorporates a l l the ava i l ab le d e t a i l s 
of Mai M c o r r e l a t i o n coef f ic ien t s in both p o s i t i v e and 
negative percentages obtained for t h i s a n a l y s i s . In t h i s 
regional study, the pos i t i ve d i s t r i b u t i o n of percentares 
shows tha t c l ima t i c factors of r a i n f a l l and annual range 
of temperatures have been important factors in the high 
vi rulence of malar ia . I t wi l l be seen t h a t / „ s r a i n f a l l 
has emerged as qu i t e s ign i f i can t in Farrukhabad (01.52) 
and Mainpuri (0.146) d i s t r i c t s ; while the , , , v mean maximum 
temperatures by i t pos i t ive ro l e are qui te s i g n i f i c a n t in 
Saharanpur (0.134), Agra (0.172) and Farrukhabad(0.102) 
while the /„ ,mean minimum temperatures in Farrukhabad 
(0.205) and Mainpuri (0.129) in the spread of malar ia . 
I t appears tl^at SNU a v a i l a b i l i t y ,o r n u t r i t i o n a l 
s t a tu s of the population played much l e s s s i gn i f i c an t 
ro le in the determination of Mai M between 0.263 and 
3.482 per cent in Mainpjri and Agra d i s t r i c t s respec t ive ly . 
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The inverse corrslntion of the SNU in Saharanpur and Farru-
khabad districts with Mai M indicates some amelioration 
and protection from the disease. Also male/female ratio/y -. 
5 
and rural/urban ratio/y ^of the population stood relatively 
inore significant to Mai M in all the four districts .The 
male/female composition of the population has slightly inf-
luenced mortality rate in the districts of Saharanpur, 
Farrukhabad, Agra but strongly in Mainpuri (25.48) while 
rural/urban population having low percentage (0.637 to 
2.31) determined the Mai M rate in three districts except 
in Agra. The dependency ratio,j^ ^played quite negative role 
4 
and therefore its inverse correlation with malaria incidence 
in these four districts suggests better protective capacity 
of suc^ groups at this level of study. The factor of ,y ^ 
8 
literacy ratio has played a very insignificant role in 
influencing Mai M in only Aligarh (0.129) district, whereas 
other districts have shown inverse relationship with such 
incidences. In this study although age structure of the 
population had shown a highly strong relationship with Mai 
M, the distribution of respective percentages in these four 
districts is not uniform. Hence, it may be seen that the^^ ^  
juvenile age groups have emerged highly significant in 
Saharanpur (29.189) and Agra (83.833) districts, but/^ sthe 
working age groups have emerged very significant in Agra 
district (16.440) per cent and on the other hand,Y \ the 
54o 
senile population is important in the districts of Saharan-
pur (5.783) and Mainpuri (21.967) and thus, these variables 
signify regional disparity on various levels to the causa-
tion of malaria in spatio-temporal context. 
It will be seen that correlation coefficients as are 
identified by various ethinic groups of population reveal 
relatively strong correlationship with Mai M. In the afore-
said districts of this region ,^ vthe Hindus show weak 
correlation in Saharanpur (0.108) and Mainpuri (8.069) while 
relatively strong relationship is seen in Farrukhabad(20.507) 
The factor of/y xMuslims show relatively strong relationship 
with Mai M in Farrukhabad (368.480) but weak relationship in 
Saharanpur (8.046), Agra (4.560) and Mainpuri (0.323) dis-
tricts. The ethinic population of^y xChristians show highly 
^14'' 
inverse relationship with Mai M in Farrukhabad and Agra 
districts of Central Doab. •'•'he Christians show much signi-
ficant relationship with malaria in Mainpuri (83.023) but 
relatively less in Sahranpur district (6.813) owing to low 
percentage. Available situation ot, ,Sikh & other popula-
^^15^ 
tion groups show much significant relationship with Mai M 
in Agra (37.944) , Mainpuri (7.502) and Farrukhabad (18.980) 
districts in limited context of this study. 
The medical curative measures play significant role in 
controlling the disease and ailment hours o/patients and so 
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i t appears that the bed and medic-J. Er :c i l i t ies show much 
s ign i f i can t r e l a t i onsh ip with the malaria m o r t a l i t y . The 
spread of the malaria in the d i s t r i c t s of Saharanpur(8.749), 
Mainouri (19.767) and Farrukhabad(1.661) i s s t rongly connec-
ted with bed f a c i l i t y . The strong inverise s i t u a t i o n of the 
ava i lab le h osp i t a l s in Saharanpur, Agra, Mainouri and Farru-
khabad with Mai M incidence shows that in overa l l perspect ive 
these d i s t r i c t s provided some b e t t e r f a c i l i t y for saving 
l i v e s . 
Thus, i t appears tha t the exis t ing d i s p a r i t y in diff-
erent complex s i t u a t i o n s of poor heal th and p reva i l ing v i r u -
lence of the disease has influenced mala r ia .mor ta l i ty ra te 
f a i r l y we l l . The soc io -e th in ic composition and age s t ruc tu re 
of the populat ion, which apparant ly explain some strong r e l a -
t ionship with malaria disease can be regarded s ign i f i can t 
f ac to r s , while the paucity of the medical cura t ive measures 
have also influenced mor ta l i ty r a t e at the spatio-temporal 
perspec t ive . 
( i i ) High Vulnerable Region 
The mul t ip le e f f i c i en t of malaria disease reveals two 
d i s t r i c t s namely, Etah (0.88957) and Etawah (0.85882) which 
do not form any compact vulnerable region because they are 
2 
ly ing widely apar t in the Central Doab. The R value in these 
two d i s t r i c r s works out to be 79,13 and 73.76 per cent whereas 
the r e s t of the unexplained percentages account for 20.87 and 
26.24 per cent r espec t ive ly . 
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Table XCIX incorporates all available details of 
the correlation coefficients both in positive and negative 
side of the analysis in malaria mortality. It appears that 
the environmental effect of the climate, rainfall and 
temperature which show much fair association with malaria, 
may also significantly determine frequent virulence of 
the disease. The rainfall in Etah (0.202) and Etawah(0.26j) 
district played significant role in the promotion of mala-
rial virulence and also mild temperatures in Etah (0.178) 
has influenced the continued visitation of the disease in 
a virulent form. 
The socio-economic factors potentially play some 
significant role in the causative correlation with malarial 
sickness and mortality, and so, it appears that the availa-
bility of/„ ,SNU in the population in Etah (20.068) has 
substantially influenced the rate of malaria mortality. 
Also apparantly the,^ ^dependency burden having signifi-
cant percentage (20.673) in the same district shows strong 
correlation with such type of casualities. In this analysis 
the,^ vmale/temale ratio,,„ xrural/urban ratio of the popu-
lation, the ethinic comoosition of... xHindus and the/„ x 
Muslims show highly inverse correlation with malaria which 
suggest that they have largely prevented the casualities 
in scatio-temporal perspective. For this study the/ v 
^^10^ 
working ages show a weaker relationsli ip with Mai M in Etah 
55i 
(2.364) while ths,^ «, senile age group shows strong rela-
tionship with mortality incidences in both Etah (115.225) 
and Etawah (40.490) districts. Similarly the related situa-
tion of, ^literacy ratio of the population indicates signi-
o 
ficant relationship with malaria incidence in Etah(45.514) 
and Etawah (17.644) in perspective of high vulnerable region. 
Apart from the other mentioned ethinic populatdon, 
it fairly appears that the,„ xChristian population with its 
^^14^ 
high percentage in Stah (157.917) and Etawah(243.01) and the 
/v NSikh and other groups of population only in Stawah (^ 15) 
(10.591) districts shew that they were affected by malaria. 
The emergence of positive state in these districts indicate 
much significant relationship with mortality in overall 
perspective. 
The medical curative measures play significant role 
with life saving devices in the critical hours of ailing 
patients and so it appears that the,y % hospital beds in 
^^16^ 
Etah (20.050) and,„ v medical hospital facility in Etawah 
(0.215) districts which show positive correlation with malaria 
may have fairly increased the casuality cases. It seems 
probable that either in accessibility of the population or 
the paucity of the medical measures may have failed and 
aggravated the situation and whereby it also increased the 
fatality or the mortality condition at this level. 
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Thus, the overa l l complex causal r e l a t i o n s h i p which 
has exis ted between the frequent vi rulence of malaria and 
poor heal th in due regard to the e th in i c populat ions of 
Chr i s t i ans , those of the dikh and others as well as seni le 
age groups, dependency burden, educational l eve l and poor 
n u t r i t i o n a l condi t ions of the population may be held respon -
s i b l e for malaria mor ta l i ty . Also the co r r e l a t ion of the 
medical de l ivery system with the malaria shows t h a t in l imi ted 
way i t has influenced mor ta l i ty r a t e a t spatio-temporal 
pe r spec t ive . 
( i i i ) Medium Vulnerable Region 
The mul t ip le e f f i c i e n t s of malaria d isease in the 
de l imi la t ion of medium vulnerable region has yielded four 
d i s t r i c t s namely, Muzaffarnagar(0.77998) and Bulandshahr 
(0.78789) d i s t r i c t s which are located widely apar t in upper 
Doab, while the r e s t o thers Mathura (0.72490) in Central Doab 
and Fatehpur (0.73674) of lower Doab also make two d i s t i n c t 
cons t i tuen t s of the same region. The R^  value in these four 
d i s t r i c t s works out to be 60.83 per cent, 62.08 per cent, 
52.55 per cent and 54.28 per cent in overa l l spatio-temporal 
perspect ive respec t ive ly whereas the r e s t of unexplained 
percentages a t t h i s point noted are 39.17, 37.92,47.45 and 
45.72 per cent r e spec t ive ly . 
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Table XCIX incorporates the details of available 
correlation coefficients in both positive and negative 
percentages for the regional analysis of Mai M. This study 
fairly reveals that physico-climatic factors of rainfall 
and annual range of temperatures having their significant 
relationship, shows some important connection with the 
virulence of malaria disease. Since the factor of rainfall 
, xhas emerged significant in Muzaffarnagar (0.285) and 
Fatehpur (0.275) while the ,^ vmean maximum temperature in 
Muzaffarnagar (0.294) and also the, vminimum temperatures 
in Mathura (0.333) and Fatehpur (0.277) districts are indi-
cating the fact that they have promoted well the malaria 
visitation and the spread disease virulence in pandemic fc-rm 
The socio-economic disparity which has existed in 
different forms also affected the situation of health and 
disease substantially. It will be seen that the availability 
of ,., < 5NU status of population describing some deterric-
ration in the quality of food has be^n the main factor in 
Bulandshahr (4.003), Mathura (0.631) and Fatehpur(1.094) 
districts which has strongly influenced the mortality in 
overall perspective. The demographic situation well concern-
ed with male/female composition of the two population in 
Muzaffarnagar (0.336),Bulandshahr(0.827) and Mathura(21.603) 
districts shows positive correlation with malaria. It also 
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suggest that the high vulnerability of these populations 
has influenced the malaria mortality in a substantial way. 
The factor of,_ xrural/urban ratio of population also 
5 
sho'..-s significant relationship with Mai M in Mathura (9.052) 
and Fatehour (38.815) per cent. Again, the, vdependency 
burden of population shows largely inverse relationship 
over medium range of study for Mai M., While,^ Nthe literacy 
ratio shows highly strong relationship with malaria incidence 
in Bulandshahr (99.197) and Fatehpur (54.754) districts but it 
shows inverse relationship in two remaining districts of 
this region. In this study although age-structure of the 
population has not played much significant role in all these 
districts of this region, yet it may found that/„ xjuvenile 
age group shows strong relationship with Mai M in Muzaffar-
nagar (147.170); while,^ xworking age groups in Mathura 
*" 10^ 
(12.557) and Fatehpur (1.578) shows relatively weak influence 
to the malaria. Similarly, the factor of,„ xthe senile age 
groups, is significant in Bulandshahr (42.656) and Mathura 
(59.823) districts but in other two districts it shows 
inverse relationship with this disease incidence. 
The study further shows that ethinic or religious 
composition of the population shows highly strong relation-
ship with Mai M among various districts of this region. It 
will be seen that,„ NHindus having strong position relation-
^^12^ 
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ship are significant determinants of malaria incidence in 
Bulandshahr (24.882) and Fatehpur (5.325) per cent. Also 
the ,y X Muslim community by its strong percentages in 
Muzaffarnagar (16.031) Bularrishahr(20.561) and Fatehpur 
(9.649) districts shows highly significant correlation 
with malaria hence it indicates that it was important 
determinant of Mai M.Again the ,^ ^Christian population 
by it's positive percentage in Muzaffarnagar ( 5 . 738) , Buland-
shahr (115. 137) and Fatehpur (1.993) districts having signi-
ficant correlation, are important determinants of Mai M. 
Also the factor of/„ ^Sikh & other population group having 
^^15^ 
positive situation in Bulandshahr(4.632),Mathura (205.612) 
and Fatehpur (9.737) districts show significant relationship 
with Mai M. 
In the s ickness and ambulatory s i t u a t i o n s of the 
p a t i e n t s proper medical cura t ive f a c i l i t y plays qu i t e 
s ign i f i can t ro le by t h e i r l i f e saving measures and devices 
in such hours of needs. The pauci ty and ineff ic iency of the 
hosp i ta l bed f a c i l i t i e s in Muzaffarnagar (13.814) and 
Fatehpur (19.338) by i t s p o s i t i v e co r re l a t ion shows tha t 
these hosp i t a l s owing to inadequate measures l a r g e l y have 
fa i l ed to p ro t ec t l i f e and so increased mor ta l i ty r a t e a t 
spatio-temporal pe r spec t ive . 
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In the overall pattern of distribution in the medium 
category of districts it is apparant that ethinic composition 
of various populations have played a predominant role in their 
strong causal relationship with malaria incidence, whereas 
other subsidiary factors like age composition an^i economic 
situations of the communities have highly influenced the 
pattern of mortality distribution in this regional analysis 
of malaria. 
(iv) Low Vulnerable Region 
In the study of low combination region available indices 
in their spatial distribution are showing four separate dis-
tricts which are scattered in different parts of the Doab and 
make four separate constituents of a single vulnerable region 
of malaria. As a matter of fact in this study the first,compo-
nent of this region is found in Meerut (0.68286), in upper Doab 
while the second component is situated in Aligarh(0.67874),in 
the Central Doab; while the third and fourth component are spa-
tially distributed in relatively wide-apart districts in Kanpu;» 
(0.69656) and Allahabad (0.61181) of the lower Doab. The calcu-
2 
l a t i o n s of R percentages in these d i s t r i c t s shows nearly 
46.63 per cent , 46.07 per cent , 48.52 per cent and 37.43 per cent 
respec t ive ly , a t spatio-temporal perspect ive of malaria a n a l y s i s . 
Table XCIX gives the d e t a i l s of co r r e l a t i on coef f ic ien t s 
in t h e i r both neqativo and p o s i t i v e pare 'n tages. This study shows 
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that in lew combination the factor/^ % rainfall is showing 
inverse relationship with malaria. Again factors of,^ .high 
temperatures and the range of minimum temperatures are shf>w-
ing important and significant role in the distributional 
pattern of malaria in various districts. With regard to 
maximum temperature, Aligarh (0.357) and Kanpur (0.317) show 
significant relationship while minimum temperatures in Meerut, 
Aligarh and Allahabad (in between 0.216 and 0.411 per cent) 
show strong influence with the virulence of malaria. The 
negative pr^^sence of the 3NU in the major districts shows 
that better nutritional quality of food has been signifi-
cant factor which neutralized some further growth of malaria 
mortality, but the positive situation of the, ^ in Aligarh 
(6.544) which show significant correlation with the disease 
fairly indicates the fact that poor quality of food created 
a low resistance and has increased Mai M. Similarly, the role 
of.„ V dependency ratio having inverse correlation in almost 
three districts explains that better economic situations 
have largely chec)<:ed the oommunicabil ity of malaria disease 
but it is only in Kanpur (17.517) that highly notable and 
significant relationship with Mai M is seen. The common 
characteristics which are related with the demographic 
process of male/femal composition, the rural/urban ratio 
and literacy level of the population have played significant 
causative role in the spread of mal M. It appears that the,,, v 
( A c ) 
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male/female ratio of the population in Kanpur (0.613), Allaha-
bad (99.S45) districts, while the, ,rural/urban ratio in 
Kanpur (5.048) and Allahab'd (54.100) and the,^ ^educational 
status of the population in Aligarh (26.610) and Kanpur 
(26.610) districts show significant correlation with malaria. 
They well indicate that they have fiarly influenced Mai M. 
Similarly the age structure of the population also show some 
deterimental role in the causation process of malaria morta-
lity. Juvenile age group,„ vhas emerged as a strong deter-
minant of Mai M in the districts of Meerut (81.497),Kanpur 
(32.672) and Allahabad (24.834), while/^ vworking age groups 
having much high percentages in Meerut (11.799) and Kanpur 
(79.200) districts show significant correlation with the 
disease and in areal distribution of malaria incidence. But 
/y X the senile age croup shows inverse relationship with 
malaria incidence while it is only Kanpur (60.237) where 
positive relationship exists. 
This study further observes that the role of ethinic 
and religious population shows strong relatdonship with Mai M 
and strong relationship exists between highly susceptible 
population and the prevailing malaria virulence in such 
vulnerable locations. It may, however, be observed that ethinic 
community of/„ vChristians in Meerut (328.062), Kanpur(181.072) 
^^14^ 
and Allahabad (171.690) districts are explaining strong corre-
lation with Mai M. Again, the ethinic populations of/„ ^ 
(X^3; 
Muslims in Aligarh (1039.287) and Allahabad(4 5.479) d i s t r i c t s 
show highly strong s ign i f i can t co r r e l a t ion with the malaria 
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mortality. Moreover the ethinic population of,„ vSikh & 
others in Aligarh (223.775) and Allahabad (148.617) districts 
by its strong positive state fiarly indicates strong corre-
lation with malaria mortality. It also appears that paucity 
of the medical bed fe.cility and available hospitals in regard 
to their services in Kanpur (11.556) explains strong relation-
ship with Mai M, whereby the better available measures in 
other . three districts shows inverse correlation, thus it 
indicates they have largely prevented further spread of 
malaria casuality. 
The regional analysis of malaria mortality observes 
some disparity between progressive vifulence of malaria and 
the poor health conditions being enhanced by work-force and 
senile age groups have fairly emerged significant and also 
ethinic population emerged as potential factors in the spread 
of disease at spatio-temporal perspective. Thus apparantly 
both the environmental factors of the malaria and socio-
economic levels along with social behaviour of population 
have aided in the unchecked promotion of malaria mortality 
on awide scale for the analysis. 
IV. DYSENTERY AND DIARRHEA 
4. ANALYSIS OP THE CAUSES IN DYSENTERY AND 
DIARRHEA MORTALITY 
This study is objectively concerned with the explora-
tion of the main causes in the geography of bowel diseases and 
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ii;;-: In city trying to reveal the possible type of detarmi-
nants which in the multiplicity of causative factors have 
created vulnerability in particular area. In this context 
the available spetio-temporal incidencps from the disease 
dysentery and diarrhea, vOn different indfsoendent variables 
have been computed and tested, with the assumption that 
linear relationship existed in all fourteen districts of 
the Doab. The result shows that the test of relatdonship 
between dysentery and diarrhea(2yd M) indices and socio-
environmental variables are related to some extent and they 
appear to be influencing the incidence and distribution 
pattern in respect to the virulenco and frequency of disease 
occurrence among various districts of the region. As the 
obtained result of multiple correlation efficients of Dyd M 
is positive and well above confidence level of significance. 
It is then, the correlation coefficient indices are tested, 
can also be acceptable for this analysis. Therefore this 
study is primarily attempin^ two things: firstly, it will go 
ahead with the testing of Dyd M hypothesis and measure its 
suitability in different probable determinants of the disease 
at various levels of Doab, and secondly, it will proceed to 
delimit various vulnerable zones and delineate their bound-
aries with the help of available multiple efficient indices 
of Dyd M in different districts of the Doab. 
56i 
4.1 TESTS OF HYPOTHESIS 
The present hypothesis in question is th-it the 
probable determinants which significantly influence 
whether particular mortality incidence are quite true 
to the level of confidence or not in this regional study. 
In this context seventeen variables in socio-environmental 
factors and Dysentery and diarrhea have been computed and 
a test is adopted to find out the determinants that are 
Significant to 99 per cent level of confidence. At this 
point of study seventeen determinants of Dyd M have been 
tested and a linear relationship in all the cases is 
observed. 
Table C includes all the seventeen variables in 
t-value which werv computed to the study of Dyd M in diff-
erent districts of the Doab. Therefore, it may be noted 
that generally all such variables obtained are presently 
accounting for 123 (51.68 per cent) and 115 (48.32 per cent) 
in both positive and negative directions respectively. The 
general trend of distribution in these variables are showing 
varying range between 0.11 to 3.02 per cent in all fourteen 
districts of the Doab. A further reduction by its highly 
noteworthy and more significant it appears there were existing 
merely 80 (53.33 per cent) and 70 (46.67 per cent) in both 
positive and negative directions of the scale. As a matter 
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of fact/ the review and collection of all these notable 
variables vill distinctly put them into classifiable cate-
gory of high, moderate and low range of significant proba-
ble determinants of Dy M at various levels of the Doab. 
Nevertheless, on the basis of noteworthy characteris-
tics by different variables and important percentages which 
denote close Ho-validity in various magnitude among the 
districts of the Doab may simply be discussed at this point 
of study. Hence, it seems quit^; imperative to have a critical 
view and close examination of some identifiable range of 
distribution and they most suitably fit to the dimensions 
of Ho-probability test. In identifiable range of distribu-
tion in such variables shows that/y ^rainfall is found 
significant in Muzaffarnagar, Mathura, Stah and Mainpuri 
districts,,y »mean maximum temperatures in Meerut, and Main-
puri districts,,„ vmean minimum temperatures in Meerut, 
Mathura and Agra districts, ,^^ ^  SNU in Bulandshahr and Stah, 
/y ^male/female ratio in Etah and Mainpuri,,y xRural/urban 
population in Stawah and Fatehpur districts,,„ xdependency 
burden of the population in Muzaffarnagar, Meorut,Farrukha-
bad and Kanpur districts;/x \literacy ratio in Muzaffar-
nagar district, xworking age groups in Acra and Etah 
districts,.^ xsenile age groups in Saharanpur and Kanpur 
districts,,^ xHindu ethinic population in Saharanpur,Muza-
ffarnagar, Etawah and Fateh ;ur districts,,^ xMuslims in 
565 
M a i n p u r i ; / y > C h r i s t i a n s i n M e e r u t , Mathura and Kanpur 
d i s t r i c t s , , ^ , S ikh E. o t h e r s i n A l i g a r h ^ Agra , 2 t a h , M a i n -
p u r i and Stawah d i s t r i c t s , w h i l e , ^ t h e a v a i l a b l e b e d s and 
16 f^ v inedical h o s p i t a l were found s i g n i f i c a n t in M u z a f f a r n a g a r 
and Mathura d i s t r i c t s r e s p e c t i v e l y . 
•'•'he o v e r a l l a v a i l a b i l i t y o f s i g n i f i c a n t v a r i a b l e s in 
a larg:^ v a r i e t y o v e r d i f f e r n t d i s t r i c t s i n t h e c -a t egory of 
h i g h , m o d e r a t e and low r a n g e of r e l a t i o n s h i p w i t h t.he d i s e a s e , 
seems t o p r o v e t h a t t h i s h y p o t h e s i s of Dyd M i s q u i t e v a l i d 
and much a c c e p t a b l e f o r t h e p r o b a b i l i t y t e s t by a b o u t 55 t o 
99 p e r c e n t . Thus , i t ler^ds t o t h e c o n c l u s i o n t h a t t h e h y p o -
t h e s i s of s o c i o - e n v i r o n m ' ^ n t a l d e t e r m i n a n t s of Dyd M i s q u i t e 
r e l e v a n t and p r o v e t o be much s i g n i f i c a n t i n t h e r e g i o n a l 
c o n t e x t of t h e Doab. 
4 . 2 ( a ) REGIONAL ANALYSIS IN THE 30WEL CAUSATIVE 
FACTORS 
The a v a i l a b l e m u l t i p l e c o r r e l a t i o n e f f i c i e n t s of , „ < 
dys fen t ry and d i a r r h e a were p o s i t i v e and w e l l - a b o v e c o n f i d e n c e 
l e v e l and t h e r e s u l t a r r i v e d a t i n c o r r e l a t i o n c o e f f i c i e n t s 
were f i t f o r r e g i o n a l a n a l y s i s of bowel d i s e a s e s . A s y s t e m a t i c 
and c a t e g o r i c a l c l a s s i f i c a t i o n of m u l t i p l e e f f i c i e n t s of t h e 
Dyd M show f i v e g r a d e s v e r y h i g h , h i g h , medium, low and v e r y 
l o w . These r e g i o n s may r e v e a l t h e g e o g r a p h y of t h e s e d i s e a s e s 
•or" "=,60 
in between high to less prone districts. All the available 
grades of the indices are fairly depicted on the figure ^0 
and the other relevant facts in the statistical form is 
given in the table CI. 
4.2(b) REGIONAL DIMENSIONS OF VULNERABILITY 
(i) Very High Vulnerable Region 
In this study, index of multiple correlation effi-
cient of dysentery and diarrhea show Etah(0.91298) in a 
very high grade region for this analysis. The worked out 
percentage in this district to R^ was found nearly 83.35%. 
Table CI gives details of correlation coefficient 
percentages in both positive and negative directions of the 
scale for this analysis. Since positive percentages are 
important/ so apparantly/.. x rainfall has emerged as quite 
significant and shows direct relationship with dysentery 
and dirrhea vii-ulence; whereas different annual range of 
temperatures have played insigiiificant role and have not 
contributed to Dyd M incidence there. On the contrary the 
role of ,„ »SNU (17.924) or nutritional status of population 
shows significant influence of the incidence of these diseases. 
Although the variable, vmale/female ratio has shown positive 
relationship with the disease, •; it showed weaker impact on 
the mortality. It is seen that, ^rural/urban population,,^ ^  
dependency burden of population,,„ ^literacy ratio of the 
8 
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population/,y % juvenile age groups, and the ethinic popu-
lations of/^ xHindus and, xMuslims emerged with negative 
percentages, and it could be said that they inversely affec-
ted death incidence in Stah district. In this analysis,^ ^ 
working age groups (2.112) show less significant relation-
ship with Dyd M but on the contrary/^ xsenile age groups 
are (102.918) of significant influence of death incidence 
there. The remaining ethinic population which comprises/ v 
the Christians, and,^ vSikh and others also show significant 
influence on Dyd M in this regional analysis. It may be seen 
that Christians have shown highly stronger (141.049) rela-
tionship with the disease incidence there, rather than those 
concerned with the Sikh and others (11.524) in this area of 
analysis. Since in this area medic 1 curative delivery system 
in the form of available hospitals, vand the number of 
^^17' 
bed facilities-.y x greatly show inverse correlation with 
bowd mortality. Hence it will suggest that both factors have 
not affected the mortality and checked the disease. 
In this overall regional study partially the 
ethinic composition and the work-force livelihood classes 
and senile age groups alongwith the nutritional status of 
the population have emerged some notable factors which have 
substantially affected the rising tolls of mortality. 
( i i ) High Vulnerable Region 
In the study of high combination region the multiple 
co r re l a t ion e f f i c i e n t s of Dyd M shew six d i s t r i c t s which 
cons t i t u t e t rhee separate components of a high vulnerable 
region. The f i r s t component of t h i s reolon l i e s in the 
d i s t r i c t s of Muzaffarnagar(0.89577) and Meerut(0.86777} 
in upper Doab, the second component comprises the d i s t r i c t s 
of MainpuriCO.85368), Agra (0.84003) and Mathura(0.80387) 
in the sect ion of Central Doab. The th i rd component of t h i s 
vulnerable region l i e s in Kanpur (0.68474) d i s t r i c t in the 
lower Doab. The R^  value in t h i s regression ana lys i s among 
various d i s t r i c r s i s s i g n i f i c a n t l y worked out and account 
for 80.24 and 75.30 per cent in the d i s t r i c t s of f i r s t 
component; while nearly 72,87 per cent, 70.56 per cent and 
64.62 per cent in the second and 78.27 per cent in the t h i r d 
cons t i tuen t d i s t r i c t . 
Table CI gives a l l the ava i lab le d e t a i l s of 
co r re la t ion coe f f i c i en t s percentages in both p o s i t i v e and 
negative d i r e c t i o n s among a l l notable d i s t r i c t s of t h i s vu l -
nerable region. In t h i s ana lys i s the pos i t i ve determinants 
explain the fac t t ha t c l imat ic factors of r a i n f a l l and annual 
range of temperatures have much aided in the growth and v i r u -
lence of the bowel d i seases . The factor of r a i n f a l l , v shows 
s ign i f i can t r e l a t i onsh ip with dysentery v i ru lence in the 
d i s t r i c t s of Muzaffarnagar, Meerut/ Mathura, Mainpuri and 
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Kanpur as they show percentage range between (0.154) to 
(0.242) in the whole area of study,except Agra. The role 
of/„ V mean maximum temperatures significant in only 
three districts, namely Meerut (0.196), Mathura(0.241) 
and Mainpuri(0.218) per cent and also notably/^ <mean 
minimum temperatures by their annual range show with 
percentage between (0.147) to (0.288) relationship with 
disease in Meerut, Agra, Mathura and Kanpur districts. 
The study further shows that socio-economic 
factors have played important role in the causal rela-
tionship with the disease and associated mortality inci-
dence in overall perspective. The availability of SNU 
in the population which explain inverse correlation with 
Dyd M in all these six districts also indicate that better 
quality of food has controlled the spread of bowel disease. 
The role of/„ vdependency burden and,^ xliteracy ratio of 
7 8 
the populations shows highly strong significant relation-
ship with the dissase mortality in all these districts. 
The distribution pattern of the two correlation coefficients 
shows that the dependency burden shows stronger relation-
ship with Dyd M in Agra (136.879) while in Muzaffarnagar 
(9.685) Meerut (5.725) and Kanpur (11.379) it played rela-
tively weak role and that the literacy level in Muzaffar-
nagar (0.519) is significant while in Mainouri(55,992) it 
shows relatively strong relationship with such incidences. 
In this analysis, ,^ xmale/femaie ratio of population in the 
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fifty percent of the districts has positive and in other 
fifty per cent it has shown inverse relationship with Dyd 
M and as a result it may be found that Mathura(8.097) and 
Kanpur(0.397) have emerged relatively less significant,but 
in MAinpuri(32.583) it shows strong correlation with the 
incidence of disease. The role of,v \rural/urban ratio of 
population is not much significant in Mathura (7,816) and 
Mainpuri (0.815)percent. The role of age-structure of the 
population in the determinantion of Dyd M seems to be highly 
significant in various districts. It may be observed that/y v 
juvenile age groups shows a high relationship with ^yd M 
in the districts of Agra (116.372) and Kanpur(21.223) per 
cent/ and that/y vworking age groups emerged highly signi-
ficant determinants of disease incidence with notable percen-
tages in Agra (22.821) , Mathura(10,845),Mainpuri(26.942) and 
Kanpur(51.448) districts. On the other hand.y »the senile 
^^11^ 
age group shows much significant relationship with IJyd M in 
the districts of Mathura (51.655), Mainpuri(28.091) and 
Kanpur (39.130) of the Central-lower Doab. The role of 
ethinic factor by the,„ vHindu population shows notably 
(X^2^ 
s trong co r re l a t ion with Dyd M in the d i s t r i c t s of Muzaffar-
nagar (27.517) Kanpur (47.449) but:SliCM§8 weak r e l a t i o n s h i p in 
Mainpuri (10.319) in t h i s pe r spec t ive . In com a r i s i o n to the 
above/-. ^ Muslims show weak c o r r e l a t i o n in the d i s t r i c t s of 
Mathura (0.413), Agra, (6.331) ijut i t reveals strong r e l a t i onsh ip 
with Dyd M in Meerut (21.178). The percentages of co r re l a t ion 
coe f f i c i en t s o f , „ ^Chris t ians , and,„ >Sikh £; o the r s are 
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strong determinants of Dyd M in various districts of this 
regional study. It may be seen that Meorut (223.172) and 
Kanpur (117.624) districts shov/ stronger relationship, while 
Muzaffarnagar (4.076) and Mathura (12.031) districts show 
weaker relationship. Similarly, the distribution pattern of 
percentages shows that,,. Nthe Sikhs and others show strong 
^^15^ 
correlation with Dyd M in Mathura (177.537) and Agra (52.672), 
while less significant relationship to disease incidence exists 
in Mainpuri (9.593) district explain at these spatio-temporal 
levels. 
It may be seen that the ratio of available beds/„ v 
shows high correlation with Dyd M in the districts of Muzaffar-
nagar (9.812),Mathura (2.998) and Mainpuri(25.278), whereas 
the number of available hospitals,„ ^are significant deter-
minant of mortality in Meerut(5.995), Agra (1.7 56),Mathura 
(8.195) and Kanpur(10.313) districts. It will,thu5,be seen 
that all ethinic groups and their composite role in the popula-r 
tion through various age structure and their incumbant effect 
on the economic situations of life have .promoted high vulner-
ability and susceptibility in the centre area of analysis. 
(lii) Medium Vulnerable Region 
The indices of dysentery and diarrhea indicate three 
districts ,whith distinctly reveal two-separate wings of a 
vulnerable region. The first component in this study has emer-
ged in Saharanpur (0.79 377) in the upper Doab. "^e second 
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component of t h i s region i s found in Bulandshahr(0.79322) and 
Akigarh(0.77022) d i s t r i c t s comprising pa r t s of upper-cent ra l 
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Doab. In this study area the worked out R values amount to 
about 63.01 percent,62.92 percent and 59.32 per cent respec-
tively. 
Table ci gives full details of probable deter-
minants in the correlation coefficient percentages in both 
positive and negative directions of linear scale. The positive 
correlation shows that,^ vrainfall has influenced the viru-
lence of this disease progressively in Bulandshahr(0.223) 
and Aligarh(0,281) districts, while its inverse correlation 
with the incidence in Sahranpur shows that it was not promoting 
factory in the spread of sickness and morbidity situations at 
such level. It appears that the/„ xmean maximum and,^ vmean 
minimum range of temperatures have been less involved in the 
growth and incidence of the bowel diseases. Consequently it 
may be observed that high temperatures are showing positively 
significant relationship with Dyd M in Bulandshahr(0.2i5) but 
the low temperatures in Sahranpur,Bulandshahr and Aligarh dis-
trict show insignificant relationship with the mortality 
situation. 
The economic and demographic factors play quite 
significant role in the determination of Dyd M at various 
intervals in different district of this atea. It will be seen 
that the role of,^ ^SNU availability as connected with poor 
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quality of food to the population in the Bulandshahr district 
(3.957) shows significant relationship with Dyd mortality. 
The positive state of the, .dependency burden in Aiigarh 
district(2.962) shows significant correlation with Dyd M. 
Similarly the positive association with disease mortality 
was also observed by,„ xliteracy level of population in Saha-
ranpur(19.143); while, ^male/female ratio of population shows 
some significant relationship with ^yd M in Aiigarh district 
(0.382) at such perspective of the analysis. But/y vrural/ 
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urban ratio of population shows highly significant detrimental 
role for the Dyd M in Bulandshahr (112.845) and relatively 
weak in Saharanpur (4.092) per cent at this level of study. 
In this area of analysis, the age-structure of the 
population shows high correlation with Dyd M incidences. It 
will be seen that,^ »the juvenile age group has emerged signi-
ficantly strong determinant of mortality in Saharanpur(58,725) 
and Bulandshahr(90.687) while inverse relationship exists in 
Aiigarh. As against this the/„ vworking age grouiJS have largely 
shown inverse relationship with the disease and the same 
factor in Bulandshahr (0.350) shows significant correlation 
with Dyd H. But on the contrary the influence of/„ vsenile 
age groups in determining high mortality was more significant 
in Saharanpur (11.636) and Bulandshahr(42.179) district,but 
in Aiigarh it relatively shows insignificant relationship with 
Dyd M. 
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The role of e th in i c populat ion in t h i s r--'gi' na] una-
l y s i s seems s ign i f i c an t and various e th in i c groups show highly 
strong r e l a t ionsh ip v/ith mor ta l i ty from bowel d i s ea se s . I t 
wi l l be seen t h a t , v \Hindu and,^ ,Chr i s t ian populat ions 
show strong co r r e l a t i on with Dyd M in a l l three d i s t r i c t s of 
d isease ana lys i s . I t appears t h a t the Saharanpur(0.217), 
3ulandshahr(24.604) and Aligarh(2.410) for Hindus and the 
Chr i s t ian in Saharanpur(13.707) in Bulandsha'ir(113.846)and 
in Aligarh(883.051) show strong s ign i f i c an t c o r r e l a t i o n with 
Dyd M. The remaining two e th in i c population of the ,y % Muslims 
^ 1 3 ^ 
and,^ xSikh and o thers show r e l a t i v e l y weak r e l a t i o n s h i p with 
Dyd M. The Bulandshahr (20.331), Aligarh(902.579) for Muslims 
and the Sikh and o ther population groups also in Bulandshahr 
(4.580) and A l iga rh (59 .770 )d i s t r i c t s have influenced Dyd M 
s u b s t a n t i a l l y . The cura t ive medical bed f a c i l i t y in Saharan-
pur (17.604) show much s ign i f i can t r e l a t ionsh ip with dysentery 
d iar rhea incidences . As against t h i s , the beds f a c i l i t y / ^ w 
^^16^ 
and the ava i lab le h o s p i t a l s - ^ swhich show inverse r e l a t i o n -
^^17'' 
ship with Dyd M in d i s t r i c t s of Bulandshahr and Aligarh, and 
they suggest the fact t ha t some b e t t e r measures were qui te 
useful due to these many l i v e s were saved in time from the 
bowel disease m o r t a l i t y . 
Thus, i t i s ce r ta in tha t regional i n e q u a l i t i e s on the 
geographical leve l of socio-economic environment and the 
physico-c l imat ic environment has exis ted in the Doab, hence 
the e th in ic composition of the populat ions and r e l a t e d age-
s t r u c t u r e in the various c l a s s e s , the poo r -nu t r i t i ona l s t a t u s . 
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the economic s t a t u s and d i f f e r e n t i a l s t r a i n s of rura l /urban 
l i f e have been l a r g e l y the influencing factor in enhancing 
the high v u l n e r a b i l i t y and re l a t ed mor ta l i ty in t h i s region. 
(iv) Low Vulnerable Region 
In t h i s regional ana lys i s , the ava i lab le index of 
Dyd M has yielded three d i s t r i c t s , which c o n s t i t u t e two 
d i s t i n c t components of t h i s vulnerable region. The f i r s t 
component comprises the d i s t r i c t s of Farrukhabad(0.63496) and 
Etawah(0,69928) of the Central ^oab; and the second component 
of t h i s region i s s i t ua t ed in Fatehpur(0,63596) d i s t r i c t in 
the lower Doab, In t h i s study, t h e worked out percentages of 
2 
R in these th ree d i s t r i c t s account for 40,32 percent ,48,89 
per cent , and 40,44 per cent r e spec t ive ly . 
Table CI gives a l l the ava i lab le d e t a i l s of analys is 
in the form of p o s i t i v e and negat ive co r re l a t ion coef f ic ien t 
percentages . I t i s f a i r l y c l ea r from the indices t h a t / y x 
r a i n f a l l shows s ign i f i can t ro le in the progress ive vi rulence 
of bowel d iseases in Parrukhabad and Fatehpur d i s t r i c t s by 
s ign i f i can t range betv;een 0.313 to 0.367 per cen t . The clima-
t i c fac tor of,^ vmean maximum temperature in Etawah(0.294) 
and t h e / ^ ,mean minimum temperatures also in Farrukhabad 
(0.496) d i s t r i c t have separate ly influenced the spread of 
d i sease v i ru l ence . 
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In t h i s study inf luencia l ro le of socio-economic 
fac to rs are highly s ign i f i can t in the causal r e l a t i o n s h i p 
with the disease and re la ted mor t a l i t y incidence. The role 
of /„ vSNU a v a i l a b i l i t y to population has determined Dyd M in 
Farrukhabad(2.846) and Fatehpur(1.249) with weaker r e l a t i o n -
ship in these a r e a s . Similarly/ the ro le of /„ .male/female 
populat ion shows l e s s s ign i f i can t r e l a t ionsh ip in Farrukha-
bad(0.238) but r e l a t i v e l y strong co r re l a t ion with Dyd M in 
Etawah(16.235), I t i s fur ther seen t h a t , „ xrural /urban r a t i o 
of the population shows strong co r r e l a t i on with Dyd M in a l l 
the three d i s t r i c t s between 5.561 to 182.844 per cen t . Simi-
l a r l y , the d i s t r i b u t i o n of percentages of/j , s dependency 
burden of the populat ion shows strong co r re l a t ion with deaths 
in Etawah (223.751) and Farrukhabad(12.835) d i s t r i c t s and 
q u i t e inverse r e l a t i onsh ip in Fatehpur d i s t r i c t . At t h i s point 
of study/^ V l i t e r a c y r a t i o of the population shows strong 
8 
r e l a t i onsh ip with Dyd M in the d i s t r i c t s of Farrukhabad(29.275) 
and Fatehpur (62.491) while in Stawah d i s t r i c t i t had showed 
inverse r e l a t i o n s h i p with the d isease incidence. 
In t h i s regional study age-s t ruc tu re of the population 
has played l e s s inf luencia l ro l e in the determination of Dyd M. 
I t may thus be seen that/^^ x the juveni le age group shows 
inverse r e l a t i o n s h i p in major area and in Etawah d i s t r i c t 
(0.842) mor ta l i ty have no s ign i f i c an t r e l a t i o n s h i p . In t h i s 
study, however, populat ions in working aae groups/^ j^and/^ < 
sen i l e age groups were found to be s ign i f i can t determinants 
of Dyd M. In the d i s t r i c t s of ICtawah (24 .073) and Fatehpur (1.801) 
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work force population and in Farrukhabad (57 . 64 3) district 
the senile age groups has significantly influenced the 
mortality from thp bowel diseases. 
Although ethinic ponulrition has played highly 
significant role Por the determination of Dyd M in various 
districts of this region, but also in few districts some 
of them show relatively weak connection with such caaua-
lities. In this distributional pattern the ethinic, \ 
^^12'' 
Hindu cominunity in Stawah (15.152), Fatehpur (6.077) dis-
tricts show weak relationship. But the, , Muslim communi-
ty in Farrukhataad (890-715) Etawah(13.517) districts and 
the,j^ vChristian community in Fatehpur 0(2.275) , Farrukha-
^ 14'' 
bad (886,548) districts and also the, ^Sikh and other 
^^15^ 
populations in Fatehpur district (14.778) all of them are 
showing definitely high connection with dysentery and dia-
rrhea incidence. Rather it means that all these socio-
cultural factors which show strong correlation with these 
diseases, whereby they have also invariably influence the 
course of mortality in various districts owing to the lower 
resistence, poor health and the chronicity of the disease in 
overall perspective of the analysis. 
The number of medical and curative delivery ser-
vices for some better reasons they show inverse relation-
ship with Dyd M in major districts of this study. It is also 
apoarant that/„ % hospital bed have shown some significant 
^^16^ 
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r e l a t i onsh ip with these c a s u a l i t y cases in the d i s t r i c t s of 
Etawah (16.793) and Fatehpur(22.071),whereas the access of 
the people to the a v a i l a b i l i t y of hosp i t a l s g r ea t l y shows 
inverse r e l a t i onsh ip with these d iseases which means they did 
not increase mor ta l i ty r a t e s p a t i a l l y and temporal ly. 
Nonetheless, i t i s apparant tha t the regional in-
e q u a l i t i e s in a complex form of socio-environmental factors 
and poor hea l th s i t ua t i ons through the demographic factors 
of rural and urban populat ion, e th in i c composition alongwith 
dependency r a t i o and l i t e r a c y l eve l of the populat ion in 
spatio-temporal perspect ive are seen s i g n i f i c a n t determi-
nants of J^ yd M. Thus, they a l l in a highly complex associa-
t ion between time and space fac tors have acted and i n t e r a c -
ted towards the suscep t ib io i ty of population and vu lne rab i l i t y 
across the Doab. 
(v) Very Low Vulnerable Region 
The ava i l ab le index of dysentery and diarrhea has 
yielded only s ingle d i s t r i c t to t h i s study and consequently 
Allahanad d i s t r i c t (0.56216) in lower Doab has emerged with 
merely 31.60 per cent worked out R value in the perspect ive 
of e n t i r e a n a l y s i s . 
I t wi l l be seen from t ab l e CI t h a t the environ-
mental and c l imat ic factors of r a i n f a l l and the various range 
of temperatures have played a s ign i f i can t and important ro le 
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in the progressive growth and virulence of bowel diseases. 
In Allahabad the,j^ v rainfall (0.347), the,j^ ^high tempera-
tures (0.328) and also/ ^tow range temperatures have 
significantly affected the mortality. Also the role of/„ > 
SNU availability to population and,.. <dependency ratio 
were observed to be relatively lass significant towards 
Dyd M. In Allahabad the positive state of the,^^ , SNU 
availability (3.855)and the,^ ,dependency burden(3. 324) 
which indicate significant correlation with bowel diseases 
and have also affected mortality in this perspective.Again 
the,_j^  %male/female ratio of population (104.497) and the,-^ . 
rural and urban ratio of the popxilation at a time in Alla-
habad district show high connection with dysentery and 
diarrhea disease and affected mortality situation.But on 
ims 
the contrary/y vliteracy ratio,^^ %juvenile age groups, 
8 9 
ethinic populations those of,Y »Hindu groups,^ »Musl 
(X^2^ ^^13^ 
and,^ ^Christians which reveal inverse correlation with 
^^14^ 
bowel mortality. And they also suggest that due favourable 
conditions all these factors have fairly controlled the 
further spread of this disease. There is, however,strong 
connection with the disease incidence and the prevailing 
health situation with, ^working age groups(60.312) and 
,y V senile age grou s (5.611) in this regional analysis. 
In this study social factors with regard to the ethinic 
group may well be pointed out that ,„ \Sikh & others in 
Allahabad(18975,54) which show significantly strong rela-
tionship with dysentary and diarrhea incidences. 
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I t may, however, be seen tha t medical hosp i t a l s 
h'TV- not enhanced morta l i ty rat,'^. Rather the a v a i l a b l e f ac i -
l i t i e s seems to have checked undue r i s ing t o l l s of morta l i ty 
due to i t s inverse r e l a t ionsh ip with Dyd M in. various 
s i t u a t i o n s , p o s s i b l y because, Allahabad(-3.056) has su f f i -
c i e n t l y met the requirements in respect to cu ra t ive and the 
preventive se rv ices v/hich by these measures often safeguar<5 
the vulnerable populat ion. But on the o ther hand, the ava i l a -
b i l i t y offX \beds and care ward have not s u f f i c i e n t l y fu l -
f i l l e d t h e i r requirement the re fore i t may be seen tha t they 
have shown much s ign i f i can t (18.702) r e l a t i onsh ip with the 
t r a g i c incidences of deaths duely found in bowel d i seases . 
Rather i t i s s ign i f i can t to note that a complex form of 
i nequa l i t i e s on the level of soc ia l and geographical environ-
ment has exis ted in the region .Here i t i s apparant that they 
in turn paved the way through poor qua l i ty of food, and diff-
erent s i t u a t i o n s of poor hea l th in male/female composition 
rura l /urban popula t ions , the age-s t ruc ture and dependency 
burden because they - re r e l a t ed invar iably with demographic 
factors and those with e t h i n i c composition of the population 
which c l ea r ly created poor hea l th , s i ckness and brought the 
mor ta l i ty r a t e high a t the spatio-temporal pe r spec t i ve . 
V. TUBERCULOSIS 
5. ANALYSIS CF THE CAUSES IN TUBERCULOSIS MORTALITY 
This study is primarily an endeavour for the investi-
gation of geographical and sociological causes in tuberculosis 
mortality and will try to measure all possible complex O O ^ 
factors which in the multiplicity of their causal rela-
tionship have determined health and disease geography of 
a particular area in its total environment. For finding 
proper solution and exploration of the facts in the geo-
graphy of tuberculosis disease, multivariate analysis 
has been attempted. The result of multiple regression for 
tuberculosis/Y ^on different independent variables have 
been computed and tested in order to explain linear rela-
tionship in both type of variables and also in different 
fourteen units of this study. The obtained result of 
tuberculosis analysis has shown that multiple correlation 
efficient indices of this disease and the computed socio-
environmental indices of correlation coefficients show 
some possible relationship in relative degrees of their 
importance and they appear to be influencing the .. inci-
dence and distribution pattern in due regard t: the viru-
lence and frequency of disease incidence in different dis-
tricts of the Doab. Since the result arrived at shows that 
the above mentioned determinants having socio-renvironm^ntal 
index are presumably related with the percentages of multiple 
correlation efficants of tuberculosis disease in all districts 
and that result index is quite positive and well above the 
confidence level of significance, they may be accepted in 
the causal analysis. Therefore, this study is objectively 
concerned with two thinos; firstly it will atempt in suitable 
measures to testify the validity of tuberculosis mortality 
58u 
( tub M) in due r e g a r d to p robab le de t e rminan t s <6f t h i s 
d i s e a s e in d i f f e r e n t d i s t r i c t s of t h e Doab; and second ly , 
i t i s f a i r l y concern'=d with the d e l i m i t a t i o n of v u l n e r a b l e 
r e g i o n s which could be found accord ing to the a v a i l a b l e 
m u l t i p l e c o r r e l a t i o n e f f i c i e n t of Tub M in d i f f e r e n t d i s t r i c t s 
which a r e under t h i s s t u d y . 
5.1 TESTS OF HYPOTHESIS 
The p r e s e n t h y p o t h e s i s t o be t e s t e d i s t h a t whether 
t h e p(robable d e t e r m i n a n t s which s i g n i f i c a n t l y i n f l u e n c e 
p a r t i c u l a r m o r t a l i t y inc idence a r e t r u e to the l e v e l of 
c o n f i d e n c e o r n o t . ^n t h i s c o n t e x t c o r r e l a t i o n c o e f f i c i e n t s 
were computed between these d e t e r m i n a n t s and t u b e r c u l o s i s 
m o r t a l i t y ( T u b M) and T - t e s t i s adopted t o f ind ou t t h e d e t e r -
minants which a r e s i g n i f i c a n t to 99 p e r cen t l e v e l of c o n f i -
dence . This study, t h e r e f o r e , has r e p o r t e d l y t e s t e d seven teen 
de t e rminan t s of Tub M and t he reby i t observed a. l i n e a r 
r e l a t i o n s h i p in a l l t he c a s e s . 
Table CII shows t h e f a i r d e t a i l s of T -va lue 
in a l l seventeen independent v a r i a b l e s with r e s p e c t t o each 
d i s t r i c t s of t h e Doab under taken fo r t h i s s t u d y . The T-value 
in i t s gene ra l s t r u c t u r e of the p o s s i b l e d e t e r m i n a n t s has 
y i e l d e d a t o t a l of 118(49.58 p e r cen t ) and 120(50.42 pe r 
cen t ) in both p o s i t i v e and n e g a t i v e d i r e c t i o n s of t h e l i n e a r 
s c a l e . These v a r i a b l e p e r c e n t a g e s in t h e d i s t r i c t w i s e p a t t e r n 
of d i s t r i b u t i o n a r e l y i n g in t h e range between 0.0072 to 
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3.4101 per cent across the Uoab. A proper identification of 
these probable and significant determinants of the disease 
have given merely 70 positive and 78 negative on the 
linear seal •. TY.Q analysis of the variables had led further 
by the identification the classes of high, model^ate, and 
low range of districts applicable to the disease at the 
chosen level of their dei ree of significance in the whole 
Doab. 
In the present condition turely by the availability 
of a significant number of probable determinants and their 
relative strength in various areas would prove the validity 
of Ho-testing.Hence by a close examination it will be seen 
that the.y .rainfall has appeared quite significant in Etah 
district, ,^ -. mean maximum temoerature in Aligarh and Agra 
districts and/., vmean minimum temoerature in Meerut and Etah 
districts,,y , SNU supply to the population in Aligarh,Etah, 
Etawah districts,, ^male/female ratio of the population 
in Agra district, ,^ <dependency burden of the population 
in Meerut, Buiandshahr,Agra and Mainpuri districts, , ^ 
o 
literacy level in Saharanpur district,,„ vjuvenile age 
groups in Saharanpur, Aligarh and Allahabad districts,/ ^ 
work force ages in Etah,/^ vHindu ethinic population in 
Bulandshahr and Aligarh districts,,„ sMuslims in Muzaffar-
^^13^ 
nagar,in Medrut districts y^ »Christians In Saharanpur, 
Meerut and Aligarh districts, and, <.Sikh and other commu-
^^15^ 
nities in Agra, Etawah districts, while, xthe available 
^^16^ 
589 
medical hospital beds in Saharanpur and Mainpuri districts 
at spatio-tenrporal perspective of this study. 
This certainly means that the overall structure 
of the available percentages in high, moderate and low 
degree of relationship as are presently evaluated at the 
chosen level of significance, here seems to have proved the 
disease hypothesis as valid and acceptable upto 55 and 99 
per cent probability test. It may thus be taken for granted 
that the hypothesis of socio-enviro nmental factors of Tub M 
is greatly true and also significant for the regional 
study with Doab. 
5.2 REGIONAL ANALYSIS OF THE DISEASE CAUSATIVE 
FACTORS 
In the tuberculosis disease analysis the available 
multiple regression jsesult are positive and well-above 
confidence level and all the indices of correlation coeffi-
cients are also found suitabLe for the regional study of 
the disease. Hence, on the bails of multiple efficient of 
Tub M the districts have been categorized into very high, 
high,moderate, tow and very low among various districts of 
the Doab for this analysis. Figure 61 show this clarifi-
cation is depicted by the shades in various districts of 
the Doab and all the statistical details are arranged in 
table XCIII. 
rzi 51)U 
GANGA- YAMUNA DOAB 
REGIONAL DISTRIBUTION OF CAUSATIVE FACTORS 
IN 
TUBERCULOSIS MORTALITY 
BY MULTIVARIATE INDICES 
1951-1981 
S C A L E 
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INDEX 
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FIG.61 
59x 
REGIONAL DIMENSIONS OF SUSCEPTIBILITY 
(i) Very High Vulnerable Region 
In this analysis, the available multiple efficients 
of tuberculosis mortality have yielded two districts 
namely, the Etah (0.91232) and Mainpuri(0.90813) which 
constitute a highly compact region in the Central Doab. 
2 
The R value in this study for these two districts works 
to be 82.83 per cent and 82.47 per cent respectively. 
Table ^ dll given in this study shows all details 
of correlation coefficients in both positive and negative 
linear seale for explanatory analysis in the tuberculosis 
mortality. At this level of study it appears thaf/y •> 
rainfall and,^ . mean maximum temperatures have compara-
tively played less significant role than/„ xmean minimum 
temperatures noted in the progressive virulence and to the 
visitation of the mortality from tuberculosis. The areal 
distribution pattern shows that rainfall has remained signi-
ficant factor in Etah(0.181) and high annual temperatures 
in Mainpuri (0.175) districts but the low range annual 
temperatures in both districts (0.159) and (0.132) show 
some significant relationship with tuberculosis in the 
perspective of whole study. 1'hese climatic factors have 
contributed as the basic source of infection due to which 
widespread casualities occurred from this chronic disease. 
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As regards socio-economic factors, this study by 
its^SNU,^ V availability to the population (17.989) and. s 
the literacy level (40.800) of the populations is highly 
significant in the determination of Tub M in Etah district 
but it has inverse relationship with tuberculosis in the 
district of Mainpuri. On the contrary, the distribution of 
,y .male/female ratio,Vy xurban/ratio of the population, the 
ethinic populations of /,. xHindus and.^ <Muslims all of 
them separately show inverse relationship with Tub M in 
the various areas of this analysis. The study of age-groups 
shows that.y ,juvenile age groups have shown significant 
(25.260) relationship and/^ sthe senile age groups 
emerge strong (103.291) determinant of Tub M, but/„ >. the 
working age-groups shows weak (2.119) relationship with 
this disease in £tah district. The ethinic populations of 
.„ NChristians has emerged highly determinant of Tub M in 
both districts of 3tah (141.562), and Mainpuri(85.353) with 
high percentages but/^ vthe Sikh and others show much 
lesser significant relationship with the mortality in Etah 
(11.566) district and inverse relationship in another compo-
nent of this region. Moreover, it appears that all available 
measures of the medical wards and bed facility as well as 
in available hospitals in Mainpuri (20.332) and £tah(30.728) 
districts due to paucity of the curative delivery system show 
strong correlation with tuberculosis incideaces in over-
all perspective of this study. It will thus be seen that 
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the role of demographic factors relating to age structure 
and economic situations of life specially education, nutri-
tion and religious composition can be regard important factors 
in the complex causal relationship with the tuberculosis 
incidence. 
(ii) High Vulnerable Region 
In this combination of study the available indices 
of multiple correlation efficients in Tub M have yielded 
four districts which constitute three separate components 
of a high-prone region in this analysis. IVie district in 
the first conponent of this study region is Saharanpur 
(0,80957) which is in the upper Doab. The district of second 
component is formed by Agra (0.88789) in the Central Doab, 
and the districts in the third component are Farrukhabad 
(0.82042) and Kanpur (0.80161) per cent in the Central lower 
Doab. line R^ value in the above mentioned districts works out 
to be 65.54 per cent (Saharanpur), 78.83 percent (Agra)67.31 
percent (Farrukhabad), 64.26 percent (Kanpur) respectively. 
Table XCIII shows all the details of the correlation 
coefficients in both positive and negative percentages for 
the regional analysis of Tub M. The positive nature of the 
percentages shows that, vrainfall is highly significant 
factor of disease virulence in Saharanpur (0.272) and Kanpur 
(0.198) districts, whereas/^ ^mean max. temperature shows 
59u 
highly significant relationship with the progressive growth 
of tuberculosis bacteria in all aforesaid districts in 
varying range of percentages between 0,183 to 0.264 per 
cent. But on the contrary,j. vmean minimum temperatures 
have shown largely inverse relationship with the virulence 
of disease in the whole area of this analysis. 
This study further shows that/^ »SNU availability 
to the population with its positive role in Farrukhabad 
district (2.107) explains the fact that poor nutritional 
quality of food commonly remains to be unprotective factor 
and as the source of dearanged health which brings large 
infection and cannot ward off the existing susceptebility 
from tuberculosis. It will be seen that/^ s male/female 
5 
ratio of the population in Agra (11.348) Kan:Ur(0.5l9) 
districts Show less significant and partial correlation 
with tub mortality. Similarly, it appears that the.j^ > 
rural/urban ratio of the population in Saharanpur(3.949)and 
Farrukhabad (4.116) districts show significant connection 
and correlation with mortality incidence. The role of,y » 
dependency burden of the population, and/y \ literacy ratio 
appear significant in the spread the disease in many districts 
mentioned for this study. The district of Agra (116.066) shows 
strong correlation, while Farrukhabad(9,499) and Kanpur(14.595) 
show weak relationship with Tub M. Similarly, in this inter-
district range of percentages the literacy ratio shows strong 
correlation with Tu£x.deaths in Kanpur (22.172) to be 5i}V 
followed by Saharanpur (18.476) and much weaker in Agra 
(0.152) percent/ over this level of study. 
'^ he age structure of the population is also a 
strong factor of Tub M for this regional study. The factor 
of the Juvenile age groups. .is significant factor of 
mortality in Saharanpur (56,715) and Kanpur(27.223), but 
, V the working age group is much less significant factor 
in Agra (19.351) and Kanpur (5.185) per cent. The factor^. x 
the senile age groups, show strong connection with Tub M 
in the districts of Saharanpur (11.230), Farrukhabad(42.662) 
and Kanpur (50.191). The ethinic composition of the popula-
tion shows strong influence in the causal relationship with 
Tub M at various levels for. the study region. The factor.,, x 
^12^ 
Hindu population shows positive relationship with mortality 
in Kanpur (60.862) and Saharanpur(0.210) districts of upper-
lower Doab. However, the,^ vMuslims population show ho 
^13^ 
relatdonship with mortality of this disease. On the other 
hand/,. % Christians explain relationship with Tub M in 
Farrukhabad(656.144) ,Kanpur (150.874), but very weak rela-
tdonship in Saharanpur (13.229) with notable percentage. 
Also the Sikh & others,„ .show little relatdonship with 
the incidence of the disease in Agra (44.663), Farrukhabad 
(33.956) and Saharanpur(4.712) districts. It may be seen 
that medical curative facilities concerned with. xbeds 
^^16^ 
and.^ V available hospitals have largely shown inverse 
59a 
relationship with Tub M in major an^as. It means that 
some better protective measure taken by the medical 
curative delivery system has been largely beneficial 
in preventing the disease and protecting lives from 
on toward incidences. 
A further cross examination of all correlation 
coefficiants leads to concluding point that climate and 
social factors apparantly concerned to ethinic composition, 
different age structures of the population/ economic strains 
arising out of dependence burden of population/ literacy 
level/ sex-composition by the physical association with 
the disease virulence and poor health involvements have 
created sickness and influenced mortality rate in overall 
perspective of this Study. 
(iii) Medium Vulnerable Region 
The medium vulnerable region in its study has 
shown five districts through multiple efficient indices 
of Tub J^ortality which reveal three district components for 
this regional analysis. In this study first component 
comprises the Meerut(0.76523), Bulandshahr(0.78887) and 
Aligarh (0,79695) districts of upper-central Doab; with 
the second , component is situated in Etawah(0.72723) of 
the Central Doab, and the third constituent lies in Allaha-
bad (0.79144) of the lower Doab. The R^ value in all these 
districts are noted nearly 58.56 per cent, 62,23 per cent/ 
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63.51 percent, 52.88 per cent and 62.64 per cent respectively 
at the spatio-temporal perspective of the disease analysis. 
Table XCIII gives all the details of correlation 
coefficient percentages in both positive and negative 
directions in respect of this regional analysis of Tub M. 
The distribution of climatic factors in regard to the rain-
fall,^ ^seems to have played some significant role in Buland-
shahr(0.225), Etawah(0.354) and Aiiahabad(0.257) districts, 
while mean maximum temperature range is signfleant in 
Meerut (0.242) and Aligarh (0.294) districts for explaining 
the progressive growth and virulence of the disease. Again 
the role of low temperatures noted significant in Meerut 
(0.182), Aligarh(0.357) and Stawah(0.350) districts to the 
frequent promotion of the disease virus and its spread in 
epidemic form. 
In the socio-economic aspect of this study, the 
positive role of SNU/^^ vand its availability to the popula-
tion in Meerut (2.561), Aligarh (5.382), Etawah(6.835) and 
Allahabad(2.849) districts has emerged significant factor 
which influenced Tub M substantially. It seems that poor 
quality of food has affected health conditions, which in 
turn paved the way for sickness and eventual incidences at 
spatio-temporal perspective. It appears that male/female 
ratio ,j^  ,of the population in Aligarh (23.599), and Allahabad 
(?7.232) districts which show highly strong correlation with 
6G0 
tuberculosis, has also significantly influenced the 
mortality rate at seme level. Similarly, the rural/urban 
ratio,V \Of the population in Mearut(15.852) Bulandshahr 
(113.888), Etawah(175.567) and Allahabad(41.805) districts 
shows strong relationship with tuberculosis deaths. In a 
similar way the dependency ratio, jOf the population in 
Etawah (214.846) shows strong correlation with morbidity 
and with the prevailing rate of incidence from tuberculo-
sis. But it is in Meerut (7.2"2) and Bulandshahr(5.350) 
districts almost little relationship is observed with tuber-
culosis casuality cases. In its distribution the role of,,, N 
litera:cy is relatively less significant in major districts 
due to inverse correlation at one hand, while on the other 
hand, the districts of Bulandshahr(98.995) and Etawah(23.642) 
have emerged as strong determinant of this disease mortality. 
The age structure and its study confirms tl.at the juvenile 
age groups /^ vfairly show significant relationship with 
Tub M in Bulandshahr(91.525) Allahabad (19.191), while in 
Aligarh(1.678) it shows quite weaker relationship and those 
in Meerut and Etawah districts inverse correlation are obser-
ved in this disease study. It apoear that the working ages/^ . 
in Bulandshahr(0.353) having low percentage shows some rela-
tionship with the mortality incidence. Again the senile age 
groups in Bulandshahr (42 ,569) and AUgarh (18. 864) districts 
show some relationship with these incidences but in other 
three districts inverse situation indicates that this parti-
cular population is relatively free from the tuberculosis 
60 i 
disease. 
The socio-religious factors play a significant role in 
influencing the health and sickness conditions at various 
levels and by different orders of the society, hence, in 
many districts ethinic factors can show some relationship 
with the poor health and reveal some significant connection 
with the infectious disease like tuberculosis. The ethinic 
determinants in this study show that the Hindu,y xpopula-
tion show little relationship with T\ab M in Meerut (1.129) 
and Aiigarh (2.283) districts, but in Bulandshahr(24.832) 
it shows significant relationship with the disease and morta-
lity. The Muslims,y spopulation in Meerut(68.680),Buland-
shahr(20.519) and Allahabad(35.144) districts apparantly 
show strong relationship with the mortality from tuberculosis. 
Likewise, in this study, the ethinic Christian,^ xpopula-
tion in Meerut (289.087) ,Bulandshahr(114.901),Aiigarh 
(836.356) and Allahabad (132.671) districts fairly explains 
strong correlation with tuberculosis mortality. It may also 
be seen that the ethinic Sikh and others, vcommunities in 
Bulandshahr (4,622) show some correlation with tuberculosis 
but in Aiigarh (56.699) and Allahabad(114.84) districts they 
receal significant relationship with Tub M for this analysis. 
The medical curative facility and ward care units in 
the hospitals play some important role in life saving process 
by prevenint sickness and safeguarding people from mortality. 
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It appears that the paucity of bed facility in Meerut(3.101) 
and access to the hospitals/^ ^ by the pepple in Aligarh 
^^17^ 
(56.962) and in Etawah (0.288) districts show some connec-
tion with the apparant mortality. But by the meantime, the 
bed availability in Buiandshahr,Aligarh,Etawah and Allahabad 
districts alongwith accessibility to hospitals in Meerut, 
Bulandshahr and Allahabad districts seems to have largely 
checked and controlled great many incidence from tuberculosis. 
It is, hav'ever, quite apparant that the regional 
inequalities have existed geographically in the form of 
disease virulence and poor health conditions. Thus, it appea-
rs that socio-religious factors, demographic progess related 
with age-structure, dependency burden, educational levels and 
rural/urban ratio of the population have invariably played 
some significant role in the causation of poor resistance to 
this disease and high exposure in poor groups often maintains, 
chronicity of tuberculosis in different spatio-temporal pers-
pectives. 
(iv) Low Vulnerable Region 
In the study of low vulnerable region the multiple 
efficient index of tuberculosis shows two distinct components: 
the first constituent exists in Muzaffamagar (0.64521) and 
the other coastituent is situated in Mathura (0,69103) and 
the both districts lie widely apart in upper and Central Doab 
2 
respectively. The R value in these two districts works to be 
b L o 
41.63 per cent and 47.75 per cent respec t ive ly in overa l l 
pe r spec t ive . 
Table XCIII gives a l l the re levant d e t a i l s of 
co r re l a t ion coe f f i c i en t s in both pos i t i ve and negative d i r e c -
t ion of the l i n e a r scale as taken for t h i s study. This study 
shows tha t the ro le of role of c l imat ic fac tors in the form 
r a i n f a l l and temperatures was highly i n s i g n i f i c a n t . 
The study in socio-economic factors has emerged with 
some s ign i f i can t ro le in the poor heal th and d isease causat ive 
co r re l a t ions a t var ious l e v e l s . I t wi l l be seen t h a t the SNU 
a v a i l a b i l i t y to the population in Muzaffarnagar (4.464) and 
Mathura (0.662) d i s t r i c t s show some re l a t ionsh io with Tub.M. 
(^ 4^  
Again it may be observed that the male/female ratio/j, xOf the 
5 
population in Mathura (9.840) district and the rural/urban 
ratio/„ vof the population in Muzaffarnagar(5.720) district 
6 
show some correlation with the tuberculosis incidences. The 
economic strains of life due to dependency ratio of the popula-
tion were not apparently observed in these districts as taken 
for this study. But it appears that the . educational level 
/„ xOf the population in Muzaffarnagar district (0.893) shows 
8 
some weak relationship with Tub,, It is further seen that 
age-structure has shown some significant relationship with the 
incidence of the disease. Hence, it is notable that the juvenile 
age groups in Mathura (23.336) while the work-force /^  v 
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population (13.177) in the same d i s t r i c t show some s i g n i f i -
cant r e l a t ionsh ip with Tub M. Again the sen i le age groups in 
Muzaffamagar (3.850) shows poor r e la t ionsh ip and Mathura 
d i s t r i c t (62.773) explains highly strong co r re l a t ion with 
the mor ta l i ty for t h i s regional s tudy. 
The soc io -e th in ic fac to rs show that the Hindu ,„ s 
(X^2^ 
population in Muzaffamagar (47.296)/While the Muslim,^ ^ 
population in Muzaffamagar (19.571) -and in Mathura (8.370) 
d i s t r i c t s show s ign i f i can t c o r r e l a t i o n with Tub M. Mean while 
i t apnears t h a t the e th in ic c h r i s t i a n / „ vcommunity in Muza-
ffarnagar (7.006) and the Sikh and o ther ODmmunities in Muza-
f famagar (25.083) and Mathura (215.750) d i s t r i c t s have emer-
ged as s ign i f i can t determinant of the tubercu los i s mor ta l i ty . 
S imi lar ly , the medical cura t ive f a c i l i t y in regard to bed and 
to hosp i ta l a c c e s s i b i l i t y / „ x in Muzaffamagar d i s t r i c t show 
^^16^ 
pos i t ive connection with mor ta l i ty but in r e s t of the s i t u a -
t i o n i t reveals inverse co r r e l a t ion with the tube rcu los i s 
disease incidence. 
Thus, in overal l study i t appears tha t age-s t ruc tu re 
and fcthinic composition alongwith poor n u t r i t i o n a l qua l i t y of 
food in the populat ion were explaining s ign i f i c an t r e l a t i o n -
ship with the spread of mor ta l i ty from t u b e r c u l o s i s . 
(v) Very Low Vulnerable Region 
In the very low combination region Fatehpur district 
(0.53572) of lower Doab appears as a siggle unit in the 
regional analysis. The R^ value in this study works to be 
28.70 per cent for tuberculosis study. 
Table XCIIIis giving the details for analysis in 
both positive and negative correlation coefficient percen-
tages to be utilized in this study. The positive relation 
of the rainfall,^ Npercentage in Fatehpur (0.345) and the 
mean maximum temperature,^ >in the same area (0.424)explains 
the fact that both factors are showing some significant 
relationship to the virulence of tuberculosis, while the 
low annual range of temperatures,^ xis apparently playing 
insignificant role. 
In the investigation of socio-factors it appears 
that the availability of theSNU, ,to the populations and 
the better contents of the food products seems to have 
largely averted poor state of health and due to high vigour 
these populations were less exposed to sickness, infection 
and the spread of tuberculosis. The factor of male/female 
ratio was less exposed to mortality, while the dependency 
ratio which creates economic strains i>f life also did not 
affect the populations through tuberculosis. The educational 
status/y xOf the population has played quite insignificant 
8 
role in influencing the tuberculosis mortality. Unlike these. 
60G 
the factor of rural/urban ratio/^^ vof the population in 
6 
Fatehpur district (48.471) Baving strong percentage hereby 
suggest significant correlation with tuberculosis morta-
lity. In this area age structure of the population largely 
played insignificant role in the causation of the disease 
and morbidity but it is here only the,j^ ^work-force 
ages(1.971)which shows little association with the disease 
incidence. In socio-cultural factors largely by many ethi-
nic groups have played insignificant role to the spread 
of disease but it is only the Christian community/^ >which 
^^14^ 
by its weak relationship has influenced the tuberculosis 
incidence at some level. 
The medical curative facility and the accessibiiity 
of the populatdon to proper available hospitals are medi-
cally equipped beds in these wards often play quite substan-
tial role by protecting the life of many patients in advance 
cases of these infections and the chronicity of the disease. 
It appears that the paucity of medical delivery system and 
the curative measures in Fatehpur as was available through 
the number of beds »shows important connection(24.140) 
and the^^ ,available hospitals (12,051) also explains hiohly 
^^17^ 
significant oorrelation with the morbidity and did not check 
tuberculosis incidences. 
Thus, the overall study reveals some regional 
inequiality in the social and geographical environment 
through the factors of rainfall, annual range of tempera-
t u r e s and many socio-economic factorsse«mingly helped 
and created poor heal th as well as also spread the d i sease . 
I t i s , however ,s ignif icant to note t h a t rura l /urban r a t i o 
of the population/ the contacts of working and e t h i n i c 
Chris t ian populat ion in terms of poor r e s i s t ence to disease 
and i t s contagion has grea t ly exposed the people to sickness 
and morta l i ty / -whereas in the advanced stages of ailments 
and chronic s t a t e of the d isease a l l medical cura t ive 
f a c i l i t y were seen ineffec t ive in l i f e saving dev ices . 
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CONCLUSION 
The study of the social and environmental factors 
affecting the incidence and distribution of some communicable 
diseases was undertaken to identify factors which influence 
the spatio-temporal distribution of these diseases like Cholera, 
Smallpox, Malaria, Dysentery-Diarrhea and Tuberculosis and to 
examine the regional pattern thereof in all the fourteen districts 
of Ganga-Yamuna Doab. For investigation of the causative factors, 
this study has further proceeded on the basis of carefully 
selected number of variables to be employed through computer 
and multivariate analysis. 
In this study the data were collected for thirtyone (31) 
years from 1951- 1981 for fourteen districts of the Doab. For 
each districts, the data were organized into twenty two (22) 
columns (dependent 5 and 17 independent variables) and all the 
factors were employed in the correlation matrix, the correlation 
were computed with the ehlp of computer programming system. 
Further on the basis of indices that were obtained, 'Factor 
Analysis' was attempted which included the preparation of 
correlation matrix for the variables. Here the method of principal 
factoring followed by the varimax rotation method was used in 
order to highlight regional picture of socio-environmental 
factors. 
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Multiple regression method was conducted in order 
to develop better comprehensions about the relationship 
between various variables considered in the analysis, as 
it shows better application for explaining the variability in 
deaths as seen by the postulated determinants and their 
relative strength in explaining such variability. 
I. Socio - Environmental Influences 
In the first part of the thesis , five chapters are 
included, among these the conceptual framework of the 
research problem,the physical-environmental setting, socio-
cultural and demographic background, the state of health 
and hygiene including food-nutritional conditions of the 
people of Ganga-Yamuna Doab have been examined. 
The socio-cultural and demographic study shows that 
the ethinic composition of various population groups and 
their socio-religious thinking, rituals and habits have 
close connection with some of the selected communicable 
diseases and mortality conditions. The selective type of 
mortality in such ethinic and social group is very common 
in almost all the districts of the region. 
Similarly, the complex demographic conditions as being 
associated with fast growing numbers, enormous increase in 
the agricultural density of the population, a progressive 
growth in young age group composition as well as simultanous 
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increase in non-working populations have been setting out 
conditions for high dependency burden and poor resources 
are main notable factors in the poor health conditions which 
closely favour to a highly increased mortality rate from 
various diseases. 
The present state of poor health, unhygienic conditions, 
scarcity of clean drinking water, and pollution of the soils 
by the infected faceal material is the main source of spreading 
Cholera, dysentery and diarrhea diseases from community to 
t 
community. The present available measures by the clinical 
facility or in the form of bed and hospitals are not upto the 
mark and often found to increase the incidence of mortality 
from various diseases. 
The study shows that poor food-supply alongwith its 
decennial drops in man-land-ratio, yearly shortages in terms 
of quantitative and qualitative levels the calorie intake 
seems to have affected the nutritional status of the people 
and has also lowered the resistence of the body through under 
nutritional or malnutritional disorder leading to the affli-
ctions of many communicable diseases. 
II. Geographico-regional Pattern of the Diseases 
The second-part of the thesis comprises five chapters. 
The first three chapters deal with the regional pattern of the 
diseases while the remaining two chapters investigate 
cause and effect relationship in the related phenomenon 
of disease and mortality among fourteen districts of the Doab. 
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In the sixth-chapter the historical outline of the 
diffusion and ecology of the selected communicable diseases 
have been discussed. A comparative assessment of the regional 
decennial pattern of the diseases has been presented in the 
seventh chapter, while the combined perspective of the pre-
vailing vulnerability of all five diseases is presented in 
the Eighth chapter. 
The ecology of cholera disease in its historical pers-
pective over the regional pattern of the Doab (chapter VI) 
shows that four districts Aligarh, Patehpur, Kanpur and 
Allahabad were severely attacked by such mortality during 
twelve decades between 1861-71 to 1971-81 , while in districts 
Meerut and Agra the severity of the disease was relatively 
less and also the prevailing frequency of incidence in Etawah, 
Mathura/ Parrukhabad and Bulandshahr districts was quite 
moderate. In the same corresponding period the prevailing 
susceptibility to Cholera was fairly low in Etah, Muzaffar-
nagar and Mainpuri districts but the districts of Saharanpur 
in its overall situation enjoyed relative freedom from the 
scourge of Cholera mortality. 
Purther, an analysis of the regional pattern of Cholera 
disease in the Doab for the decade 1951-61 (chapter VII) 
shows that four districts Meerut, Bulandshahr, Aligarh and 
Allahabad were highly susceptible to this disease, while in 
the decade 1961-71 the position has slightly improved for the 
two districts Bulandshahr and Aligarh. However, tTie disease in 
high intensity makes it appearance in two new districts of Agra 
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and Kanpur, But in the following decade (1971-81) Aligarh and 
Muzaffarnagar appeared highly vulnerable and Agra and Kanpur 
remained as the same. In the middle Doab the position is 
comparatively better, while in the lower Doab the position 
in the decades 1961-71 and 1971-81 the situation in Kanpur has 
deterriorated. However, even in 1981 after a gap of thirty 
years a continuous belt of high incidence of Cholera deaths 
running through the districts of Aligarh Agra and Kanpur can 
be identified. There is also an isolated district of Muzaffar-
nagar which shows high intensity of this disease to this dis-
tributional pattern of the region. 
The influence of various factors indicated by Factor 
Analysis shows that the deterioration in the nutritional 
quality of food has gradually led to lower resistence, while 
poor-standards of living due to high dependency burden in 
the population has a strong correlation with cholera mortality. 
Again poor literacy levels and low income leading to ignorance 
show strong correlation with cholera mortality. The poor state 
of the health in juvenile and senile segments of the population 
have revealed strong correlation with cholera disease mortality. 
Another socio-cultural factor related to particular ethinic 
groups of the population and showing a correlation with cholera 
is the congregation of large number of people for religious 
purposes. Allahabad and Saharanpur show high correlation with 
cholera among the Hindus and this may be due to the congregation 
of the people for bathing purposes at the time of Kumbhfair at 
Allahabad and at other time at Haradwar in Saharanpur district. 
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It is, however, quite apparant that the failure of medical 
beds and other clinical facilities delivered by the curative 
atfencies have also been responsible for a high rate ot 
mortality in spatio temporal perspective. 
The ecology of smallpox disease in its historical pers-
pective of the regional analysis over the Doab shows that 
four districts Meerut, Aligarh, Kanpur and Allahabad have 
suffered severely from the attacks of the disease during the 
period of twelve decades between 1861-71 to 1^71-81, while 
in the districts of Bulandshahr and ParruKhabad the severity 
of the disease was relatively less. Again it is observed that 
mortality incidence in Saharanpur, Muzaffarnagar and Etawah 
districts took place quite moderately, while Etah and Agra 
districts in this regional pattern show low range of incidence 
of mortality. The districts of Fatehpur, Mathura and Mainpuri 
have been almost free from the disease. 
Further an analysis of the smallpox disease in the 
comperative decennial pattern of the Doab shows that two 
districts Allahabad and Agra were much severely hit by the 
same mortality during 1951-61 while the situation some what 
worsened in the decade 1961-71, As a result the districts of 
Kanpur alongwith -^Hahabad and Agra saw the appearance of the 
disease in highly vulnerable form, while in the following 
decade (1971-81) the disease disappeared in Allahabad, and a 
new district, Aligarh appeared alongwith old districts Kanpur 
and Agra, in high vulnerability. It is apparant that in the 
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entire regional pattern two upper Doab districts of Muzaffar-
nagar and Meerut appear as contiguous areas of smallpox inci-
dence and in Central Doab/ Mathura and Aligarh form another 
vulnerable area, while Etawah and Kanpur constitute a third 
vulnerable area of smallpox disease. This means that even 
* 
in the decade 1971-81, which claims eradication of smallpox , 
the persisting scars of the disease, after a lapse of thirty 
years by 1981, in the form of a continuous belt of mild to 
low and high incidence of smallpox deaths run through Muza-
ffarnagar, Aligarh, Agra and Kanpur. 
As a result of factor analysis it appears that the low 
quality of food and poor nutritional status in various seg-
ments of the population have given rise to poor health situa-
tions of the people. The dependency burden which shows low 
economic levels of the population indicates strong correlation 
with smallpox deaths. Another factor which shows a correlation 
with smallpox mortality is the religious and cultural taboo 
or rituals which prevail in the ethinic composition of the 
Hindu and Sikh populations of this study in Allahabad district. 
These ethinic populations reflect a high susceptibility to 
the disease while other groups like Muslims and Christians 
were not affected by the smallpox mortality incidence. 
The ecology of malaria disease in its regional historical 
perspective of the Doab shows that four districts Kanpur, 
*It is to be noted that when this study was undertaken the 
smallpox desease was highly rampant In various parts of the 
Doab ,but today it is proclaimed that the disease is eradica-
ted which is contrary to facts. However, as the data aiCe not 
available after 1981 it could be accepted that smallpox is 
eradicated in the region. 
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Bulandshahr, Saharanpur and Mo-.-rut have r-r-^  t-.l y suffered from 
malaria mortality during the span of eleven decades between 
1871-81 to 1971-81, whereas in the districts of Agra, Farru-
khabad, Aligarh, Muzaffarnagar and Allahabad, the prevailing 
severity of the disease was relatively less. Tlie distribu-
tional pattern in this period snov/s moderate incidence of 
malaria in the districts of Mainpuri and Stawah, while in 
Etawah and Mathura districts the low vulnerability prevailed 
across the Doab. It was only Patehpur district which was 
almost free from malaria mortality in the corresponding 
period of this study. 
Again an analysis of Malaria disease in the comparative 
regional pattern of the Doab durinu the decade 1951-61 shows 
that three districts Meerut, Bulandshahr and Aligarh have 
badly suffered from malaria mortality, while in the decade 
1961-71 the vulnerability of the disease continued to be 
high in the above mentioned districts and instead covered a 
new district of Kanpur in this distributional pattern. The 
situation did not improve in the decade 1971-81, consequently 
Kanpur, Meerut and Aligarh showed high susceptibility to 
the disease, but Bulandshahr district was replaced by two 
districts of Saharanpur and Muzaffarnagar in overall spatio-
temporal pattern of the Doab, The overall position is that 
upper Doab districts have severely suffered from the malaria 
mortality, while the Central Doab districts were partially 
affected in the decades 1961-71 and 1971-81 and the two 
lower Doab districts were relatively free from high suscep-
tibility to malaria. In 1981 after a gap of thirty years 
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a continuous belt of high malaria mortality incidence runs 
through the districts of Saharanpur, Muzaffarnagar, Meerut, 
Bulandshahr, Aligarh, Agra^Etawah and Kanpur. 
The result of factor analysis shows that rainfall and 
relatively high annual range of temperatures were identified 
for the breading of malarial mosquitoes and transmission of 
the disease in spatio-temporal pattern of the region. The 
socio-economic factor as related to the supply of food 
deficient in quantity and quality as indicated by caloric 
intake and food factors have been significant factors in 
the deterioration of health of the people in highly affected 
mortality districts of upper-central and lower Doab. The 
poor prevailing health in various groups of the masculine 
and faminine segments of population alongwith the rural 
and urban characteristic features are also attributed to 
a high mortality rate in the vulnerable parts of the Doab 
mentioned above. The low income levels due to the high 
dependency ratio in the population has also accentuated 
the state of poor health. Also similar conditions influen-
cing poor health in juvenile and senile segments of non-
working population have revealed strong correlation with 
high malaria incidence. The poor economic situations related 
to low literacy condition has also shown high correlation 
with malaria mortality. 
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The differential facilii.i s in bcth sectx rs of the rural 
and urban population and the common factors related to the 
accessibility and non-accessibility in the medical delivery 
factors of medical delivery system shows positive role in 
influencing the deaths and distributional pattern of malaria 
disease in the entire Doab. Further, in contrast to the 
highly urbanized areas, where clinical and medical bed faci-
lities in hospitals are relatively good compared to the 
rural areas in the districts of Saharanpur, Muzaffarnagar, 
Etah, Mainpuri and Farrukhabad, malaria deaths could be 
found high in spatio-temporal perspective across the Doab. 
The role played by the upper Ganga canal and the lower Ganga 
as well as other canals passing through these districts in 
the region have been identified as significant factor in the 
spread of malaria disease and mortality incidence in its 
frequent form. 
The districts of Meerut, Aligarh, Kanpur and Allahabad 
show low vulnerability to malaria owing to less favourable 
conditions of mosquito-breeding by its multivariat analysis. 
The ecology of dysentery and diarrhea disease in its 
historical perspective over the regional pattern of the Doab 
shows that four districts, Saharanpur, Aligarh, Agra and 
Kanpur suffered badly from such mortality during the eleven 
decades between 1871-81 and 1971-81, whereas in three 
districts Muzaffarnagar, Bulandshahr and Allahabad the 
Bio 
severity of the disease was relatively less. Fiarther this 
analysis shows that Fatehpur, Mathura, and Meerut districts 
were moderately hit by the bowel mortality incidence, while 
three districts Etah, Farrukhabad and Etawah show low 
incidence in the Doab. The district of Mainpuri is relatively 
free mortality area in overall regional pattern for the 
corresponding period. 
Further an analysis of the regional pattern of dysentery 
and diarrhea disease in a comparative sense for the decade 
1951-61 over the Doab shows that two districts Kanpur and 
Bulandshahr were highly suscepteble to these diseases, 
while in the decade 1961-71 the position has slightly 
improved for Biilandshahr but high mortality prevailed in 
Kanpur and two new districts of Aligarh and Meerut were 
added to the disease. Again the severity of this disease in 
the decade 1971-81 affected four districts amoung them 
Kanpur, Aligarh and Meerut retained their previous status, 
while the district of Muzaffarnagar shows a new high 
susceptibility to the dysentery and diarrhea diseases. In 
the overall regional distributional pattern, the upper Doab 
districts show high susceptibility to bowel diseases, while 
in the middle Doab the districts with high incidence are 
Aligarh, Agra and Etawah during 1961-71 and 1971-81 and in 
the lower Doab, Kanpur again shows high incidence. Thus in 
1981 after a lapse of thirty years, there is a continuous 
belt of these bowel diseases running through Saharanpur, 
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Muzaffarnagar, Meerut, Aligarh, Agra, Etawah and Kanpur. 
The result of factor analysis shows that climatic 
factors particularly range of temperature and rainfall show 
positive correlation with the disease. The poor hygenic 
conditions associated with contaminated food by house flies 
also give rise to sickness and high mortality incidence 
even in better fed areas of Saharanpur, and Muzaffarnagar 
of the upper Doab. Another factor which seems to promote 
the diseasd is the congestion leading to poor living condi-
tions. The deterriorating condition of Kanpur in respect of 
this disease is mainly because of the overcrowding and 
persons living under unhygienic conditions. 
In this study Muslims, Christians and Sikhs show high 
correlation with dysentery and diarrhea mortality incidence, 
while Hindus show inverse correlation with such incidence. 
There is a positive connection of the Muslims population in 
Saharanpur and Muzaf farnagar with the disease, while inverise 
relationship exists with the Hindu ethinic composition of the 
population in the same districts. This seems to be related 
to the pattern of diet. The vegetarian diet is more compa-
tible with the normal bowel activity while the non- vegetarian 
highly spiced diet being heavy, leads to quick upsetting of 
the bowels and in due course leads to dysentery and diarrhea 
mortality. Moreover, the paucity of clinical and medical bed 
facility has also influenced the incidence and distribution 
of the disease. 
The ecology of tuberculosis disease in its historical 
perspective of the regional pattern shows that the three 
districts Allahabad, Kanpur and Agra have severely suffered 
from the tuberculosis rrvortality during the span of eleven 
decades between 1871-81 to 1971-81, whereas in Meerut, 
Aligarh and Saharanpur districts the severity of the attack 
was relatively less while in the same period mortality inci-
dence in Bulandshahr, Etawah and Mathura districts was moderate, 
In this regional pattern the prevailing frequency of disease 
in Etah, Farrukhabad districts was relatively low and the 
two districts Mainpuri and Fatehpur have enjoyed relative 
freedom from the mortality in the corresponding period. 
Moreover an analysis of the tuberculosis disease by 
a comparative assessment position in the regional pattern 
of the Doab for the decade 1951-61 shows that the three 
districts Agra, Kanpur and Anahabad were highly susceptible 
to the disease, while in the decade 1961-71 the position has 
slightly improved for Allahabad district whereby two districts 
Kanpur and Agra continued to be highly vulnerable in the 
region. Again in the decade 1971-81 the severity of attack 
from tuberculosis covered some new districts like Aligarh 
and Meerut in addition to Kanpur and Agra, It will, thus, be 
seen that Sahranpur, Meerut, Mu:affarnagar in the Upper Doab 
and Aligarh, Agra, Etawah in the middle Doab and Kanpur in the 
lower Doab show high incidence of the disease while the rest 
of the Doab districts were free from the disease. This means 
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that even in 1981 after a gap of thirty years, a continous belt 
of relatively low and high incidence of tuberculosis deaths 
runs through the districts of upper and middle doab from 
Saharanpur^ to Aligarh, Mathura, Etah, Agra, illtawah and Kanpur. 
The level of nutritional quality of food and poor status 
of these populations have played a significant role in the 
predominantly rural districts of Muzaffarnagar and Mainpuri, 
while in predominantly urban population districts this factor 
is less operative and shows inverse effect in the distribu-
tional pattern of mortality. The movement of rural population 
to urban areas make them, susceptible toihe disease in Aligarh, 
Mathura and Mainpuri districts, while the same factor in 
predominantly urban districts of Meerut, Agra and Kanpur show 
insignificant role for the spread of this disease. The 
literacy ratio of the population has played a significant role 
in the causation of disease and sprading the mortality inci-
dence in Muzaffarnagar and Mainpuri districts but in over-
whelmingly urban populated districts of Kanpur and Meerut, 
where the literacy level is high and health situations of 
such populations are better, the incidence of tuberculosis 
is not high. Again the suscepteble groups of the juvenile 
and senile population in Muzaffarnagar and Mainpuri show high 
correlation with tuberculosis mortality, while work-force seg-
ments of the population were identified as significant deter-
minants of mortality in Meerut, Agra and Kanpur districts. 
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It seems quite apparant that in industrially developed districts 
of Meerut, Agra and Kanpur having more busy life, the work-force 
segments' of the population are more suscepteble to the disease 
but in the same districts the non-working juveniles are rela-
tively free from this disease owing to lesser involvement with 
any type of work. Moreover, the non-working population are more 
aflicted in the rural areas and on the contrary the working 
population are highly affected in those districts which are 
possessing big cities in the region. 
As socio-cultural factors play some significant role. 
The Hindu ethinic community owing to its predominant vegeterian 
diet was found highly affected from the tuberculosis mortality, 
but the Muslim population due to the rich protein diet seems to 
have developed a resistence power to the disease and are less 
susceptible to tuberculosis mortality in the same predominantly 
urban districts of Agra and Kanpur. However, the relative position 
of Christian population in highly rural districts of Muzaffamagar 
and Mainpuri seems to reveal some connection with poor health 
sickness and related casualities. Further, the clinical facility 
and bed hospital facility available in predominantly rural 
districts of Muzaffamagar and Mainpuri show high correlation with 
such mortality but in highly urban districts of Meerut, Agra and 
Kanpur where medical facilities are available in better shape the 
tuberculosis mortality does not show any significant relation in 
overall spatio-temporal context of this study. 
62 o 
On the basis of regression analysis it is seen that 
Agra, Kanpur, Meerut, Aligerh, Stawah and Allahabad districts 
show high vulnerability to tuberculosis at the spatio-temporal 
perspective of this study in the Doab. 
Perspective of Combined Diseases ; 
An analysis of the five combined diseases in the regional 
pattern of the Doab for the decades 1951-61 and 1961-71 show 
that four districts Meerut, Bulandshahr, Aligarh and Kanpur 
were highly susceptible to all these diseases, but in the 
decade 1971-81 the position has slightly improved for Buland-
shahr while some new districts like Muzaffamagar and Saharanpur 
appeared as highly vulnerable. Thus, the upper Doab districts 
were comparatively more vulnerable and the middle doab districts 
were partially affected by the disease while in the lower Doab 
district in the decades 1961-71 and 1971-81 the situation with 
the execjJtion of Kanpur is better. This means that these persis-
ting vulnerability conditions even in 1981 after a lapse of 
thirty years show a continuous belt of five diseases running 
through the districts of Saharanpur, Muzaffamagar, Meerut, 
Bulandshahr, Aligarh, Agra , Etawah and Kanpur. 
The overall picture is.that cholera was highly prevalent 
in Aligarh, Kanpur, Fatehpur and Allahabad districts and leaving 
Fatrehpur, all these districts were also severely hit owing to 
smallpox mortality. In the same distributional pattern,Saharanpur 
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and 3tah were identified relatively free from cholera 
incidence but Mainpuri and Mathura districts enjoyed relative 
freedom from smallpox incidence. The upper Doab districts of 
Saharanpur, Muzaffarnagar, Meerut, Bulandshahr alongwith 
Central Doab district of Aiigarh and Kanpur have suffered 
from malaria mortality and meanwhile Mathura and Fatehpur 
in the same distributional pattern show lowest mortality 
incidence. The mortality from dysentery and diarrhea disease 
has greatly affected Saharanpur, Aiigarh, Agra and Kanpur 
districts but in overall regional pattern Etah and Mainpuri 
were seen relatively free from such incidences. Further 
the persisting high vulnerability of the tuberculosis disease 
has severely affected Agra, Kanpur, Allahabad and relatively 
less in Meerut, but at the same time Mainpuri and Fatehpur 
districts were listed relatively free tuberculosis areas in 
the whole Doab. 
It may therefore be concluded that socio-economic 
factors play a powerful role in the spread and mortality 
incidence of all the communicable diseases considered in this 
study. 
In the case of cholera literacy and public education 
with regard to non-consumption of exposed food material,is 
extremely important. Further clean drinking water should be 
madeavailable without delay. In spaces of religious congregation, 
these factors would be duely taken care of. 
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With regard to smallpox, it is not correct to say that 
the disease has been eradicated. The study shows that the 
disease does make its apperance in the districts of upper Doab. 
Further, religious taboos and lack of education promote the 
mortality incidence. Medical facilities which are for from 
satisfactory should be strengthened. 
In the case of malaria, the mortality toll is high. 
Stagnation of water related to irrigation system has bean the 
potential source of mosquito breeding. The economically poor 
segments of the population with poor nutritional level are much 
prone to the attack of the disease. While on the one hand 
environmental conditions be improved, on the other hand, the 
nutritional level of the people be strengthened so that they 
develop resistence to the disease. 
Soils infected with contaminated water, particularly 
sevage water, indirectly promote dysentery and diarrhea diseases. 
Vegetable grown over large areas with the help of contaminated 
water and eaten in the raw form, and in some cases, even cooked 
ones, promote the disease. Moreover, when the disease has inflic-
ted the persons due care at the initial stages, owing to igno-
rance, is not taken. It is therefore necessary that the flow 
of contaminated water be imriedlatsly checked . and people should be 
educated on a massive scale about the prevention of the disease. 
Tuberculosis is a disease which is mainly the result 
of poor and inhospitable socio-economic conditions. The study 
shows that the incidence of the disease is on the increase in 
many districts of the area under study. People migrating from 
rural to urban areas in search of jobs, stay at highly unhy-
gienic conditions. The extra ordinary crowding leads to poor 
housing conditions and the congestion denies the fresh air 
and the poor economic condition is responsible for the low 
nutritional diet. Immediate attention should be given to slums 
and squatter settlements and the social and economic conditions 
of the people be improved. 
Thus, it is finally suggested that a rational planning 
of the health characteristics of the population and more health 
surveys for identifying inherent causes of poor-health be made 
throughout the Doab on a wider scale. It is also required to make 
a genuine effort for the implementation of the health-schemes, 
so that a balance may be created between rural and urban populatioi 
sectors and thereby the existing gap between health and social 
standards of living should be minimized properly. Again it is 
needed to carry a block-development effort especially in rural 
areas and try to make a purposeful cordination between socio-
economic requirements of the population and health facilities to 
be available for all people. Meanwhile it is also required to 
enhance employment opportunities and raise the agricultural levels 
by the livelihood classes so that a sound economic condition can 
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provide protective base and health of the masses be warded off 
from various kind of diseases. However/ if some economic stabi-
lity is created among the regional community and effective 
situation are created for the removal of diseases among suscep-
tible groups and vulnerable areas, only then, with sufficient 
reason it may be hoped that viscious circle of poor health, 
sickness and high fatality rate from various kind of diseases 
may confidently be averted within a short period to come. 
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